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1. INTRODUCTION

The importance of polarization control is increasingly being recognized in the

development of optical fiber gyroscopes. In Reference 1, Kintner presented a concise

analysis of a very basic interferometric fiber optic gyroscope (JFOG) arrangement that

demonstrates how the lack of perfect polarizers contributes to an error in the estimate of

the Sagnac phase shift due to polarization. His design is an idealized design that does not

include a model of any of the possible misalignments in the various optical fiber

junctions involved. This simplification leads to a very simple model that allows him to

derive a close form expression for the output intensity where the ideal gyro output and

the error term due to imperfect polarizers are readily identifiable. Thus, he is able to

estimate the most unfavorable error in the Sagnac phase shift due to polarization.

In this paper we consider a more general and realistic design that includes a model of

the misalignment errors at the various optical fiber junctions involved. It also includes a

model of the integrated optics chips and depolarizers as well as a general model for the

coil. We obtain a closed form expression for the output intensity that includes the effects

of the light source coherence. From this expression the ideal gyro output can be deduced

and an expression for the Sagnac phase shift error due to imperfect polarizers is derived.

In Section 2 we obtain an expression for the output intensity of a general IFOG. The

light source is assumed to be non-monocromatic with an arbitrary frequency distribution
function belonging to L? (R). This result is expanded in Section 3 and expresses in terms

of the four entries of the 2x2 complex matrix representing the Jones matrix of the

clockwise loop and further, in terms of the parameters involved in the definition of each

of the four entries of the clockwise Jones matrix for a generic IFOG with an even

frequency distribution function. At this point the Sagnac phase shift error is derived in

Section 3.1. In Sections 3.2, 3.3, and 3.4 we compute the output intensity for three

3
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particular frequency distributions: a Gaussian distribution, a rectangular distribution, and

a triangular distribution. The theory developed in these sections is illustrated with a

simple example in Section 4 for the case of a rectangular frequency distribution.

The effects of the light source coherence on the Sagnac error are demonstrated in

Section 4.2 by varying the length of a particular section of PM-fiber. We show plots of

the Sagnac error angle as a function of fiber length for five different models of the coil.

Section 4.3 includes a short discussion on how one might model modulation effects.

The Jones matrices of the components of a more general [FOG model are described

in Section 5. The clockwise and counter clockwise loop matrices are defined in terms of

products of the Jones matrices of the components involved. The complete computation of

the clockwise loop matrix is carried out in Appendix A. The end result are the four arrays

of 256 coefficients and four arrays of 256 sets of indices needed to define the four entries

of the clockwise [FOG Jones matrix as defined by Equation 3.3.

We wrote Matlab programs to compute the output intensities given by Equations

3.14, 3.15, and 3.19 and to compute the Sagnac error given by Equation 3.13 for

Gaussian, rectangular, and triangular frequency distribution functions. These programs

are described in Appendix B where we include their listings. The plots in Figures 7, 8,

and 9 were produced using these programs.

2. OUTPUT INTENSITY

Each component of the gyro has a matrix representation, it's Jones matrix

(Reference 2). The clockwise loop of the gyro is represented by a matrix T which is

obtained by multiplying the Jones matrices of all the components of the gyro in the

proper order. The counter clockwise loop of the gyro is represented by the matrix

T- = e* .TT, where TT is the transpose of the clockwise loop matrix T and 0 is the

4
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Sagnac phase shift due to rotation. Since some of the optical components of the gyro are

frequency dependent, the matrix T is also frequency dependent. The sum of the clockwise

and counter-clockwise loop matrices is denoted by 9. Thus, il(w) = T(w)+ e+TT(o),

where w denotes the frequency dependence of the optical components of the gyro.

We will consider an input of the form

e(t) = Rela Jfg(42 - wj = Re[a -f-)'dc)]

where Re denotes the real part, i = al is a two dimensional complex vector of norm 1;

La2i

that is, a,12 + Ia2 1
2 =1. In the first part of our analysis, the frequency distribution function

g can be any function in L2(R). Later we specialize g to be a step function, a tent

function, or a Gaussian function of the form g(w) = - ,e that has been normalized

so that Jg(w)dw = I.

Let 0(t) = Q(o)w)g(o)e-'(")'dO . Then, the output of the gyro is given by

ReO(t).

Theorem.

(a) If the output intensity is given by Ic = JO. (t)E)(t) dt, then

5
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Ic = 2)r

(b) If the output intensity is given by IR = J[Re)(t)]T ReE(t) dt and g is a real

valued function, then

IR = 2IC +)r fRe[aTQ _(u -_ wW)(-u -_WO)ag(u - wo)g(-u - Oo)du.

Proof.

Part (a) is based on the following identity satisfied by any function f E L1(R).

f(t) = .-2• J Jf(s)e±(s)-0'ds dw. (2.1)

which is simply the Fourier inversion formula.

Substituting O(t) in the Integral defining Ic gives

I,= f[-f a. Q*(o)g(w)ei'm'+° )do ][ wJ(s)4g(s)e-'(s+d'V)'ds] dt.

Combining the two inner integrals as a double integral gives

CI f f Jda**(o))g(ao))((s)d g(s)e-c's- o 1dwds dt.
-o L-oo -.oJ
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Writing I as a triple integral and switching the order of integration gives

I, f Jii* (Ow)~w)[J fJf(s)iig(s)e-(s-w)'d dt] do..

Applying the Identity 2.1 to the inner double integral (note that t and o) are switched)

gives

Ic = 2xn Ja (co)g(oa)(w)ag(*v)d~o =2)rzj()ijj 2()d)

Part (b) is based on the following identity satisfied by any function f- R - R

belonging to L3(R).

- -oo~AM~o = 2, J Jf(s) cos(w) - s)t ds di. (2.2)

Note that Equation 2.2 is simply the Fourier inversion formula for a real valued function

f.

First we compute ReOtQ).

Ree(t) = JRe[L2(s)a]g(s)cos(s + ,o,)t ds - JIm[L2(s)d]g(s)sin(s + coo)t ds

[ReEO(t)]T = JRe[Q(o)d]T g(eo)cos(wo+ W0 )t do - JIm[r[(wo)a]T g(o) sin(w + wo,)t do

7
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IR = J[jRe[R(w)a]g(w)cos(w + wo)t do[ Re[•2(s)i]g(s)cos(s + wo)t ds) dt +

fj[ Re[Cj(wi]Tg(w,)cos(w+ O,)t do][ JIm[Q(s),f]g(s)sin(s + Wo)t ds) dt +

-J[ •jMwj(w)i]Tg(w)sin(w+ wo)t doij JRe[fl(s)a]g(s)cos(s + wo)t ds) dt +

[fjim i(w)]rg(w)sin(w + wo)t dwo][Im[f(s)ii]g(s)sin(s + w))td) ds .

If we write the above integrals as a triple integral and integrate with respect to t first,
the second and third integrals vanish because cos(w+w0 )tsin(s+wo )t and

sin(w + w0,)t cos(s + wo)t are odd functions of t. Thus, we are left with the first and fourth

integrals which we write as

I= fJRe[Q(co)a]Tg(W)[fJjRe[Q(sWa~g(s) cos(co+ co0)t cos(s + co,)t dsde] do) +

fJIM[Q(W)d]Tg(CO)[ jhn[WQ(s)Cajg(s) sin(w + wo0): sin(s + wo0): ds dt] dw.

The identities cos(w+ wo,)t cos(s + co)t = j[cos(w- s)t + cos(w+ s + 2w)t] and

sin(o + wo)t sin(s + wo0)t = - [cos(w- s)t - cos(o + s + 2wo)t] yield

ZR = -�- fRe[Q(w)d]Tg(w)[jRe[K(s,]g(s)cos(w-s)tdsdt1

-2 fRe[Q(wa]Tg(w)[ ..f.Re[Q(sa]g(s)cos(w+ 2w0 + s)t dsdt dw +

If IM[Q(W)a] T *(**J Jm[Q(s)a]g(s) cos(o- s)tdsdt] dw+

I f IMj(W)a]T g(O)[Jf fim W2(s)ai]g(s) cos(w +2w 0 + s): ds dw]

8
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The Identity 2.2 gives

IR = )r jRe[Q(o))a]T Re[Q(o))7]g 2(o)) do + r Jm[i2(o))a]T Im[2(o))C]g2( W) do +

;r JRe[Q(wW)]r Re[9(-o - 20co)a]g(o))g(-ow - 2o),) do +

-_r jIM[Q(W)6]T hn[Q(-w - 2w 0)),]g(w)g(-w - 2wo) do.

The identities hal2 = a a = Rea.T Rea+ ImaT -Ima and

Re[arc] = Rea.T Rec - Imar . Imc, which hold for any two complex vectors a and c,

yield

IR = • ldw(W)a•l2g2(w))do + xc JRe[ar2r(o)W)f(-_W- 2wo)•]Jg(w)g(--- 2wo)dw,

or

IR -IC + ;r jRe[arT2T(u -_W))(-u -_)o)]g(u -o))g(-u -o)o)du,

where in the last integral we have made the change of variables u = w + too.

Corollary. If g is zero outside an interval [-ao, ao] and ao < w0, then the product

g(u - wo)g(-u - wo) 0 for all u E R , consequently,

IR = 2Ic = )r 7lj( ))J 2g2(o)dW. (2.3)

Proof If g is zero outside the interval [-oi ,oA], then g(u-owo) can be non zero only

when qoo-A< u<0w,+0q, and g(-u-owo) can be non zero only when

9
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- w, - ai < u < - oo.-, Since these two sets do not intersect, because

aý - wa, < 0 < Oo - q , the product g(u- wo)g(-u - wo0 ) is zero for all u E R.

3. OUTPUT INTENSITY IN TERMS OF THE MATRIX T AND IN TERMS OF

THE PARAMETERS DEFINING THE IFOG

In this section we obtain a closed form expression for the output intensity of the gyro

in terms of the four entries of the complex 2 x 2 matrix T and in terms of the parameters

involved in the four entries of the matrix T for three types of function g: a step function,

a tent function, and a Gaussian function.

Part (a) of Theorem 1 holds for any function g r L e(R) while part (b) of Theorem 1

holds for any real valued function g E V2(R). When g is a step or a tent function,

Corollary 1 will apply and the output intensity will be given by Equation 2.3. When g is

the Gaussian function defined in Section 2, g(u - w)g(-u -wi,) = g(fi2wa)g(Viu) for

all u E R, so we can write IR as

IR = if g +Ag(1 iwo) JRe[aTfIr (u -_ W)f(-u - w,)di]g(V2u)du.

Since w /o/r is a very large number, g(-/25 wo) is a very small number, thus the second

integral above can be neglected. Therefore, by Equation 2.3, in all three cases it will
suffice to compute Ic.

We start by defining expressions for the four entries of T and compute 1II a 112

10
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If we write T asT= [7T1 T12 then
LT, T22J

[=[1T +e'*T, T2 + e'*T2,1 a1  - (T1 +e'7T1 )a1 +(T,2 +e'OT 2,)a2 1a=[rT+earr]a Lr, +eT*2  T22 + e*T 2 la• JL(T, +e +T2)a, +(T22 +e"T 22)a2J

(3.1)

Hence,

ii•(wW)II2 = •..•)(,•=

21a,12(l+cosb)ITI I + 2j212(l+cosý)IT~I2 + IT721 + 2I.12 +

21a, 12 Re[I 2,T12e'"] + 2ý1212 Re[F,2T2,e"*] +

2Re{aijT,[ 2T e + ]I + 2Re{a1, 2[e'*F,Th + 2,T]}+

2Reýa2[j&T 2, + e-"f22T,]} + 2 Rekja2[f 22e'"T,2 + 422Ti2]}. (3.2)

Each T is a sum of 2 N terms, where N is the number of rotations (miss-alignments)

in the fiber splicings. They have the form (see Section 4)

2N

T4(o) = XC,(s)expi(j Yn,./flc). (3.3)

Thus, the factor IIjn(o.)WI 2 in Theorem 1 involves thousands of terms if N > 4. Each Cj

is a 2N -array of coefficients and each A,(s) is set of indices, ( s = 1, 2 .... 2 N; ij =

1, 2 ). Let 8, (s) be given by

11
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fl 1j(s) - nnfr/c, for s = 1,2,...,2N and i,j = 1,2 (3.4)
INA• (s)

2Nr

and let T., (w) = EC.(p)e'•6'(P) and a, 2 = =lai,'12 ia Then,
p=I

2N 22

aa2e Tjj(w)T.,(w) = Ia•-! - ....C.(s)C. (p)e;+, t#.'8,(p)-i,,(,)],i)
s=I p=I

2" 2'

Re[a,1 2e±1 7 ()T7,,)T(r) = IaZ2I E: C (s)C.,(p)cos {a ± + [f,,(p) - f,(s)]to}
s=I p=!

and

2 2 N 2 N

T� Cý (s)C# (p) cos[fl, (p) -fl.(s)].

s=I p=l

Thus,

2N N'

2 2N

fI(W)12 g2 (W) dW= VE 'Ci(C()•) g2(W)COSI[Q#j(P)- fl# (s)]aW} dW (3.5)
$s=l p=1

and

"JRe[a1 2 e(±"fu (a)T(w)1g2 (W) dwa=

12
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2N 2N

Ia,"21IEY CU(s)C.,(p) g2()cos{a±(+L6+[f(p) - fl.(s)]W} dW, (3.6)
s=I p= -

where g in Equations 3.5 and 3.6 can be any function in L2 .

Since

cos {a ± 0 + [fl/(p) - (s)]o-8 } =

cos(ax ±•) cos[fl,8, (p) - /?u (s)]a - sin(a ± b) sin[/i,8, (p) - fl(s)],

when the function g is an even function Equation 3.6 simplifies to

jRe[a1a2e±I.* (o)w)T.7 g2(w ) do :

2N 22

Ia i2Icos(a,±-)E , C,(S),,(p) .g2 (W)Cos[fl,(p)- fl,,(s)]w dw, (3.7)
5=1 p=l -

which implies that when g is even

jRe[aU2e±"07.(o•1)7,(ao)k2(o) do = la,1 21cos(a ± -) fRe [f(w)T(a,)]g2(,) dW. (3.8)
-00 -on

We can now put together Part (a) of Theorem I with Equations 3.2 and 3.8 to obtain

an expression for the output intensity in terms of JRe[.(aP)T•(o)]g2(o) dw, for i, j, u,

v = 1 or 2 when the function g is an even function.

13
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Ic= 2x" p(,)1g2 (w) dw,=

2x{ 2a, I2(l+cos") jT12g2dW + 21a 212(l+cos)0) j 12 g2dw +

JT212g'da, + T2112g2da, + 2cos•JRe[TT2 ]gTdo,2 +

21a,i!1 [cos a + cos(a + .)] Re(72 ,,)g 2dW +

2ja1,i2j[cosa + cos(a- 0)] fRe(F2.T,)g 2d, +

2Iaji~2jIlcosa +cos(a - 0)] JRe(F22 T2 1 ) ) 2dw +

21a 1•2 I[cosa +cos(a + 0)] JRe(F22T2 )g 2dW }.

More explicitly, in terms of the integrals

"Jg2(W,)cos[fl(s)- f_,#, (p)]Wa da,, (3.9)

when the function g is an even function using Equations 3.5 and 3.7 we get,

IC = 2)r ýJ](W)dlf g2 (,) da =

2'v 2 N2,rE { 21aNl2(1 +coSS)(s)C" (p) fg2 WcOsp , (P)- A, (s)], do +

s=1 p=I

14
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2a2 •2 (1 + cos )C22 (s)C22 (p) g(Wa() CosP 22 (p)- /, 22 (s)]o) doi +

C12(s)C.2(p) Jg2 (o))cosIIA 2(p)- A22(s)]wo do) +

C21 (s)C 21 (p) Jg2 (Wv) cos[f#21 (p) - /121 (s)]oi dov +

2cosC 12U(s)C21 (p) Jg2(W) cos[A 2 (P) - h2, (s)]w do +

21a,i 2 [cosa + cos(a + qb)]C 12(s)C,,(p) Jg2 (iv)cos[fl1 2 (p) - A ,(s)]w dov +

2ja,Zi2j[cos a +cos(a - %)]C2, (s)C1 , (p) 9g2(W))cos[,fl2,(p) - A I (s)]w dov +

2Ia,J 2 I[cosa + cos(a- A)]C22(s)C21(p) Jg2()) cos[. 22 (p) - f 1 , (s)]ai dov +

21a,• 2 l[cosa +cos(a + )]C 22(s)C,2(p) Jg2(o))cos[fl22(p) - A 2 (s)]W do) }.

(3.10)

3.1. THE SAGNAC PHASE SHIFT ERROR

In this Section we derive the Sagnac phase shift error due to polarization. Let Ij(qb)

denote the output intensity of the gyro with perfect polarizers (attenuating coefficient e =
0) as a function of the Sagnac phase shift 0 and let Ij(o) denote the output intensity of

the gyro with imperfect polarizers (e > 0). When the polarizers are perfect, T,2 =0,

T2 =0, and T 2 =0 (see the examples in Sections 4 and 5). Thus,

10(%b) = 4r la,1 2(l+cos )Jj1 1T 2g2do).

15
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Since Io(-,r/2) = 4z la, 1 2 ft], 1 Zg2dw, we can write Io(,() as

,= l(-r/2) (1 + cos#). (3.11)

The difference between I(0) and Io(q0) is the error induced by having an imperfect

polarizer. This error induces an error in the estimate of the Sagnac phase shift 0 that we

will call 0. It can be calculated by comparing I, (-x / 2) with I, (-x / 2+ ). The idea

is that there is a rotation angle • such that

I,(-c/2) = I,(-;r/22 +,). (3.12)

By Equation 3.11, Io(-x /2+2 ) = Io(-x/2) [l+cos(-#/2+0,)]. Substituting in

Equation 3.12 and solving for , we get,

I,(-;r/2) = lo(-Yf /2) [1+ cos(-r/2 +

= I1(-,r/I2) [1 +cos(7r/2)coso, + sin(xr/2)sin , ]
= I,,(-x /2) [1 + sin#,

= sin-'jIe(-x/2)- _. (3.13)
,Io(-;/2) ) 1

16
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3.2. GAUSSIAN FUNCTION g

According to Equation 3.10, all we need to obtain the intensity Ic for an even

function g are the integrals Jg2(o))cos[flj(s) - fi,(p)]o da.

When the function g is the Gaussian function defined in Section 2, which is an even

function, we use the following identity (Reference 3).

fe-xZ2I1 2 cos[p(x+2)]dx = qr'e-p 2 2 14 cos p2,

from which we get,

fg2(o))cos[fj(s) - fl,(p)]o do:

"2W2 I a2 ='i (Se-a€)_#,6_ p)]2a2 ,8

_ fe2 cos[fA(s)-f_ (p)]wdoj dw

thus, by Equation 3.10

ic = 2x J•l•(w)ajlf2 g 2 (0)) dW =

17



NAWCWD TP 8592

2 2 a1j2(l +,_8 (]21 / 8+
ZjE{ 21a,ll + cos0)C,, (s)C,,,,,,,e- "-"m"+
s=1 p=l

21a 2 12(l + cos O)C22 (s)C22(p)e-Efi2 (P)- " (p)] /8 +

C12 (s)C12 (p)e-1,8Mo)-fl,2 (p)]20,, /8 +

C 2. (s)C 21 (p)e-[,2, ()_2, (p)] 0,2 /8 +

2cosC 12 (s)C 21 (p)e -1f2(S)-6 21 (p) ' 2 / 8 +

2a,5l2 [cosa + cos(a + )]C12 (s)C 1 t(p)e-1A,(S)-A, (p) 2 
U
2d/8 +

2ja,• 2l[cosa + cos(a- )]C2 ,(s)C,,(p)e-1fi2I (,)- (o)] ar'/8 +

21ai 2 I[cosa + cos(a - 0)]C22 (s)C2, (p)e"11()-,i (p)1]' a2 /8 +

2•Iia2l[cosa+ cos(a + )]C22(s)C1 2(p)e1 •A-22 (S)-,812 (p)]2 /8 }

(3.14)

3.3. STEP FUNCTION g

In this Section we let the frequency distribution function be a step function gs. Let

gs be defined as

21 for Ia•<O•
gs ((0) = , with 0 < o < w.otherwise

Since gs is an even function, we only need the integrals

Jg2(o)cos[,f.(s) - /83.(p)]w dw. We use the following result.

s2=(X) Cos.& dx 1 4ir -I sinf
9 44 2a ,oA 1

18
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from which we get,

fg2(W)cos[/J(S)_- fl.(p)],drio =

1 cos[flo.(s)_l8(p)] do)= 1 sin[flg(s)- fl8,(p)]ct
44-2 J2a [flo.(s)2-fl(p)]a

thus, by Equation 3.10

)" ..... N N1(+OOCSC, sin[ft.(s)- fA,(p)]oA
C- E-- { 21a112 (1acos)C,,(s)-Sr6 ( p)] +

21a212 (1 .+.COS)C(S)C22(P) sin[fl22 (s)-fi22(P)] +
s 2 2p (s) - A- 2 (p)]-A

C12(s)CI2(p) sin[i 2 (S)-I2(P)]rA +
[fl((s)- A2 (P)]Os

C21 (s)C2.(p) sin[1l 21(s)- fl2,(p)]o +
[821,(S) - Al2,(P)]OA

2cos q C, 2 (s)C 2, (p) sin[fi2 (s) - fl 1 (p)a +

[A2 (s) - fl2, W( s)

2la,d2 I[cosa + cos(a + A)]C,, (s)C,2(p) sin[f,(s)- fl, 2(p) +A ,(s) - A2(p)]oA

2[a@2l[cosz a+ cos(a - 0)]C ,(s)C2,(p) sin[A i (s) - fl21(P)]IO +

2Ia,d2l[cosa + cos(a_-)]C21(s)C22(P) sinlfl21 (s)- f122(P)]'M +
[fl2,(S) - 1#22(P)]OA

sin[f122 (s) - fl,2(P)]w, }
21a, 2 t[cosa +cos(a + )]C22 (s)C,2 (P) [-622(s)-12(P)A

(3.15)
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3.4. TENT FUNCTION g

The analysis above can be carried out when the function g is a "tent" function gT

defined as

0 for W>0 >,
gr(X)- 1+- x for -c, <x<0

I1---x for O<x<5w,

Since gT is even, we only need Jg2(w)cos[6.,(s)- fip.(p)]w dw. We will use the

next three formulas:

P • cos/k dx =*sin fi

Jx cos/f dx I-Cos fir + -xsin fir
S22 . 2

cx2osrdx +

From the definition of g. we have
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0 for IxI > aý
2 1 2 12-gr2() -=A l+ -x+ 2 for w <x<O

--- x+I x2 for 0<x:5

When 6 * 0

fg2W(x)Cos fair=id= 1-2x+ I x 2)CoSxfird=

_2 F2x +x' 2 sn&+2 _2 +_2x Cosfir

-R-,8 L n N'8-CA"
4 [1_ _ sifloq (3.16)

If f8 =0, then

22 4ý2 12 1 x 2x3 2
x -x+ x' d ( -- _ (3.17)JgT (x) d= f(' J 3x+ 3q

Let Z.,• a{ (s,p): fl, j(p)- /i(s) = 0 } and define

_ 2A°"• - 30 (S). p(Z) +
MA(s~p~ez_,

4 C4(S)C.,(P) 1 sin{(A[/3•(p)- (s)]}61. (

N (S,P),zw,, [if (p) -_,8.(s)]2 (S, p) A~fq(p)L-, .(s)] J
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Note that A = JRe[1,(Wo)T7 (o)Jgr(w) da by Equations 3.7, 3.16, and 3.17.

Then, by Equations 3.10, 3.16, 3.17, and the definition of Aju

Ic = 2,4{ 21a, 1
2(l+coso)A,,i,, + 21a 212 (l+cos )A 22,22 + A12,12 + A21,2, +

2cosOA12,2, + 2Iai 2 I[cosa + cos(a+ 0)]A1 .1, +

2I,,ai 2I[cosa + cos(a - 0)]A 21,11 + 2ja, 2 I[cosa + cos(a- 0)]A 222 ,, +

2Ia,i 2l[cosa+ cos(a + 0)]A2 2 ,12 }. (3.19)

4. AN ELEMENTARY IFOG MODEL

As a first example we consider the simplest possible gyroscope. It consists of an

integrated optics chip (IOC) connected to a length of polarization maintaining (PM) fiber

at a 450 angle. The PM fiber is connected to a coil of single mode (SM) fiber which is

then connected back to the 1OC.

4.1. THE MODEL, OUTPUT INTENSITY, AND SAGNAC ERROR

The IOC is modeled by the Jones matrix
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M .. iVea J, with k,5 =Pn and k6 =-n 6M=v2• 0 Eee'-,,= c6

The PM fiber of length 15 and the 450 angle connection are modeled, respectively, by the

Jones matrices

U= e 0 with k 9 =l-ng, k,0 = An1 0 , and R(450) = ]

The coil of SM fiber will be modeled by the matrix

t ,e'r" t1 2e i'rl2 with r, =At nilo = k.lo
t2 1eir2l t2 2ei'T22 J1 C

The clockwise loop matrix T is modeled by the product of the corresponding Jones

matrices.

1_ [eiksli 0 ]i t,,e'i" t 2e iF2 e ' iFeokI 0 1][1 1][eo'k 0 12w) L2 0 ee'ik'l t2 ,teir*2 t22 eir22 0 ekJ[ 1A 0 Ee'a3"

The product of the first three matrices is
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[eikI, 0 ]'t, e tl2e ir, e leo" 0 ,te e1 (", I+k,1i3 F 2ei r12+k"3+k'°'=

L cee, 13 t2jt2eir2, t 22 eir22 0 eklo5 4/t21ei(r2, +k613 +kI5) et 2 2 ei(rU +k613 +kolO)

Notice that the diagonal matrices modeling the IOC and the PM fiber do not increase

the number of terms in the resulting matrix, they contribute to the number of terms in the

complex exponential. However, a rotation in general will double the number of terms in

the resulting matrix as can be seen next with the 450 rotation. This explains why, if the

coil is modeled by a full Jones matrix, each T is a sum of 2 N terms, where N is the

number of rotations (missalignmets) in the fiber splicings along the clockwise loop.

L t lei(r I+k53 +kgl,) t 2e i(r12 +k53 I +ko•+ ,,)i 11 =

.6t21 e e(r21 +k613 +k91,) et,'r2+k 6'3 +k,015) IL-1
[ t, ei(r I+k513+k913) -_ t 2 ei(r]2+k5/3+kjols) [tiei(r, +ks'3+k,1) + ta2e '(r12 +k,13 +k'°,)] 1

Clt21e'(r2, +k613 +k91,) - t22 ei (r22 +k61, +k,0S1) I e[t2 eie2, +k61, +k91,5 + It22 ei(r22 +A61, +k 01,5)

Finally, multiplying by the matrix modeling the IOC gives

1T (oJ) -- I:

F le"•" +2k513 +k9 ,) t 'Ee1" +2k513 +k'",) E[tt eI"' +k513 +k6 ", +kgI,) + a" +kI, +k61,+k 1 ,)

CI-i(- +k513 +k6 +k ) 2 2e i(r22 +k513 +k613•+k10o/] C
2 [ 2 ei(r"2 + 2 k6' +k913) + £ 2ei(r22 + 2 k6'3 +ko 01,5) j

(4.1)

Thus, for the simple configuration of this example we have
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t 2 (2)j 1 j +h1i_ 1, e ( g rk2+2k513++k,015TII W)=+2112-2/" t12

T12 W o• = 2+ -O[t,,e " "j I * +k513 +k *'" >1 + t,2 0e 12' +k,13 +k613 + *,o,, ]

T21 (a)) = 2 e [t 2 ,e '("'' +k,13 +k61, +k91,) _ t12 ei(r?2 +k,3, +k613 ,k ]

Tz2(O) = '-, - 2 [t 2 ,ei(T2l+
2
k63 +k9

1 ) + t 22ei(Tn + 2k63 +kjo,)],

and the C,. (s) and &g (s) for s = 1, 2 representing the coefficients and the phases in the

expressions for T,(w) (see Equations 3.3 and 3.4) are

CI I(I) =22 zt,,, C,,I(2-) =-2+}2 t, 2,

C12 (1) = 212-oti2 It C12(2) =+2 -- t7 et2,

C21 (1) = 2-+2et2,, C21(2) =- 22

C22(1) = +t72 C2,,C2(2) = --2+2C t22,

Ofl,(1)=r-,+ 2k5l 3 + k9I5 , woM 1 (2)= r 1 2 + 2ks13 + k015 ,
wo/, 2(l) = rT I+k 5 13 + k 6 13 +k 9 l, w53w2 (2) = r,2 +k513 +k 6 /3 +kol 5 ,

ofi2,(1) = r2, +k513 +k613 +k9 15 , o,#2 1(2) =,r22+k 5l 3 +k6l 3 +k,1015,
OiA 22 (1) = r2,+2k6 t3 + k915 , 0),f 22(2) = r22 +2k6 l3 + kol.

Since we only wish to keep terms of first order in e or lower, any term in the

expression for II j(tW)dI2 involving T22 or products involving T,2 and/or T2, twice will be

ignored. Thus, Equation 3.2 leads to the simpler expression
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10(w,,)Zll _= 21a,12(1+cosA)ITII2 + 2Re1a, [f2Tn + f2e"T ]I +

2Re{a,'2[e-07f2,, +f.2TI]

When the frequency distribution g of the input is a step function, the results of

Section 3 give

IR X = 0l(ro)a~llg2(W,)d,0-

4 ~M=I=I{ a• 2(l+coso)CIts)CI(p) 7,~ .). ,, ..... +
2Ea, a2,(1 + COS,)C, , (s)7, ,.(p) sin[A,(s) - A2(p)]OA +

"'"v"""'v!''[Ain(s)_A f2(p)AA

21aja21(1 + cos0)C,,(s)C2 , (p) sin[f,, (s) - A, (p)]O }, (4.2)
[,1 ,(s)- ,21 (p)]A,

where we have assumed that both a, and a 2 are real, thus a = 0.

Next, we compute some of the differences oAL8. (s) -. 8.(p)] (s, p =1, 2).

OA[flA 1(1)- A, (2)] =,r,, -r', 2 -A3,, ,where A = ko -k9

a•[A 1(1)-A,82(l)] = -A 313 ,where A3 = k6 - k5

w'01LI(1)-A81 2(2)] = r,", -*r 12 -A 313 - A55

a4ý[fl(2)-fl 2(1)1 = T,2 -r,, -A 3 3 + A51,
[)61[ (2) --A]2(2)] = -AA1

O.A[AM(1- 82, ()] =i T2,, ',- AA1

0A[fl,(1)-fl 2,(2)] = -,, -- g -A 313 - A5 5
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oA1A[,,(2) -fl2,0)] =1 r,21-r - AAI + A515

aoA[fi,,( 2 )- fi2,(2)] = r 12 - T22 - AA.

sin x
Let sinc x--- and note that sinc x = sinc (-x ). Equation 4.2 gives the output

x
intensity as a function of the Sagnac phase shift 0 for any value of the attenuating

coefficient r ; let it be denoted by I1(b)

1, (0) =1---(1 + cos0) 1 a,2[t,2, +t122- 2tAt2 sine(A/51 +V,2 - TII)]+

1 6a.ý

Ia,a2 le [(t,2, -tl=) sinc A3A +

t,=112(sinc(A 313 + A515 + T,2 -'r,,)-sinc(A 313 - AlA +zr, -T V2)) +

t1,t 2I sinc(, 313 + r 2, -rI) -t1 ,t 22 sinc(A 313 + A5!5 + T22 - rT) +

- sc n(A 3!3 - A515 + - TO +t, 2t2 sinc(A 3!3 + T2 - r 12)] }. (4.3)

To simplify the notation, define A and B as

A - a, [tA, + t12 - 2tt,2 sinc(Asl5 + TI2 - rI)],

B= ja~a2le I (Q?, - t,22) sincAAl1 +

t,,t,2 (sinc(A 313 + A515 + , 2 - )- sinc (A 313 - A5!5 + r, -r,2) +

t11t 21 sinc (A 313 +i'r2, - T' I) - t,1 t2 sinc(A3 /3 + As515 + r22 -',,) +

-t, 2t2, sinc (A313 - A515 + T2, - ,T) + t12t22 sinc (A313 + r22 - r 2)]

so that we can write 1, (0) =- (I + cos) [A + B ] and Io) = (I+cos ) A.
l6oA 1 6q

The Sagnac phase shift error due to polarization is given by Equation 3.13
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, = sin` o(_r/ 2 ) = sin-'(B/A) = ! (4.4)

4.2. THE INTENSITY AS A FUNCTION OF l,; THE OUTPUT COHERENCE

Next, we analyze the error in Equation 4.3, the difference between I(j,) and Ij(9)

as a function of Is.

E=- I,(9)-Io(9,) - (1 +coso)B
l6aA

The limit of E as 1, --- 0o is

lim E = - (1+ cos9,) aja 2e [ (tQ2 - t') sinc A313 + tt1121 sinc(A 313 + -r21 -- I +t,-. 16a•

t12t22 sinc(A 313 + T22 - T2)A.

Assuming r', = r 2, and rT2 = -r2,, this limit is zero provided

t 2 _ t+2 + ti 112, + 12t22 =0. (4.5)

If we assume that the t. values represent a rotation through an angle 9, so that

tI=Coso, t,2=sin0, t2, =-sin9, and t22=cosO, then Equation 4.5 implies
cos2 0-sin2

0=0, forcing 0 = ±45', + 135', ± 225, or ± 315'. If 0 = 450 or - 135', the
error E is zero and hence 0, = 0. If 0 = -45° or 1350, then Equation 4.8 is satisfied and
the t,. values are, respectively, (tt,112, 121,,22) = ( and
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(-*2 - , - - -). The error angle , as a function of 15 for these two sets of values

of t, is the same and is shown in Figure 1.

Examples of other sets of t, values satisfying Equation 4.5 that are not rotations

include the following: (t1 , t12, t2•, t22) =+ a. (1, -1, 1, 1) for any real value a, which
generalize the previous sets of solutions. Note that these are not rotations unless a = "

The sets of values (1, 0, -1, 1) and (1, T__ 0, 1) also satisfy Equation 4.5. The error

angles 0, as a function of 15 for these sets of values of to are shown in Figures 2, 3, and

4. Figure 5 shows the error angle as a function of 15 for a rotation through an angle of 2

radians. Note that the error does not converge to zero as 15 - oo.

Whenever Equation 4.5 is satisfied with r, = -r2 and r'2 = r 2 , the error becomes

E 16(cos) aa 2e-[ t11t12(sinc (A3 /3 + Ar +) 22 -- )-sinc(A 313 -- Acl5 + rr -5 + 2 2 ))

- ti t 22 sinc(A 3/3 + A54 + v' 22 - 'r) -tl 2 t2, sinc(Aa/3 - A5 5 + 'rr -T 22)]

x 10.4
1.5

0.5o

-0.5

-1

-10 -80 -60 40 0 20 40 60 1 00

FL I ) _45' and 135' Rotations.
FIGURE 1. Q1t,, t,21 t215 t22= (-•, 12, 4' r2- '-F2
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x 104
4

2

0

-2

-4

-6

-8

"00 -80 -60 -40 -20 0 20 40 60 80 100

FIGURE 2. (t] , t12 , t 2 l, t2 2 ) = ± (1, 0, -1, 11), not a Rotation.

x 10"0.5

0

-0.5

-1

-1 .5

-2

-2.5

100 -80 4 - 0 2640 6 80 100

FIGURE 3. (t 1 , t12 , t2 1, t 22 ) = (1, L ,0, 1), not a Rotation.
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X 10.4
,4-

3

2

1

0

-1

-2

-3

-4

10 0 -60 -40 -20 0 20 40 60 80 100

FIGURE 4. Q1 I2, t21, t22) = ± (1, 1, 0, 1), not a Rotation.

x 10,4
2 -

0

-2

-4

-8

100 -80 -60 -40 -20 0 20 40 60 80 100

FIGURE 5. (tI, t12, t21, t22) = ±(cos2, sin2, -sin2, cos2).

31



NAWCWD TP 8592

4.3. MODULATION

To model the effects of modulation rewrite Equation 4.3 as

I_(0)--= )- (A+B)+l- (A+B)cos .
16q ~ la

We then replace cos 0 by cos(' - 0,sin wpt) and expand.

cos(o - OP sin copt) = cos 0 cos(op sin apt) + sin 0 sin(op sin ropt)

=Cos J((Op) + 2 J2k (OP) cos(2kopt) + sin 0 2-j 2k+I(bp)sin(2k +1)0o/].
01k=1 I k=0

If we replace cos 0 by cos(o - OP sin wpt) in the expression for 1, ( ), the only term with

frequency ypt is the one with J1, therefore the demodulated and filtered intensity will be

4 (0) )_- 8 J, (0p)(A + B) sin 0, or
8oor

Xe• -- •(0 JI(OP)sin o" I a,2[t,2, +t,22--2t tA2 sinC(A l5' + ',2--•'r,)]A+

ala2E [ (t - t12) sinc A3 3 +

t11t 12(sinc(A 313 + A5!5 +r 1 2 -'r 1 ) -sinc(A 313 - A5!5 + 'H -,r,2)) +

ti t2, sinc(A 313 +F 21 -v 1 )- tl t22 sinc(A 313 +A5!5 + 1*22 - 1 1 ) +

-t 1 2t21 sinc(A 313 - A5!5 +r21 - "1 2) + t1 2t22 sinc(A 313 + T22 - 2)] }.
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To obtain an expression for the rotation angle error 0, when the output of the gyro is

demodulated and filtered, write I_(0) as 1,(0) )- J(p)[A + B]sino and
8w,

Io(0) = (Op)A sin 0.
8qA

If we set 1, (0) = 1, (0 + 0,) and solve for 0, we get

8 J,(qkp)[A +B]sino -8o J,(Op)Asin(q)+qe)
8qA 8w,

Ssin0 . [A + B] = [sin bcos , + cos~ sin¢j] A

0,=0 0 sin .b[A+B] =_ [sin b+sin bcos 0]A

= 0, =sin Bsin_ Bsin for all 0 such that cosb •0.
.AcosI) =Acos(

In particular, if 0 = 450 then 0, = sin-'(B/A) = sin-'(I ) - 1I as in Equation 4.4.

5. A MORE GENERAL IFOG MODEL

Our second example is a more general gyroscope. The clockwise loop in the second
example consists of an IOC connected to a length 12 of PM fiber at an angle a, which

represents a miss-alignment and is therefore nominally small, however, in our analysis

and simulation it can have any value. The PM fiber is connected to a second IOC at an
angle a 2 representing a miss-alignment but may have arbitrary value. The second IOC is
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connected to a length 14 of PM fiber at an angle q 3 representing a miss-alignment of a

zero or a 90 degree splicing. This PM fiber is connected to a length 15 of PM fiber at a 45

degree angle plus an error angle fA representing a miss-alignment. The PM fiber is
connected to the coil which is then connected to a length 16 of PM fiber that is connected

at a (450 +,82 ) angle to a length 17 of PM fiber. The last piece of fiber is connected to the

second IOC at an angle q 4 representing a miss-alignment of a zero or a 90 degree

splicing. The path returns back from the second IOC to the first IOC through the same
forward path connections. The clockwise loop is depicted symbolically in Figure 6.

CHIP- 00 ± a,] <-4 [PMF(k3 ,'12)] *4 [0 ± a2 I •"CHIP -1 2

, Ce2  J_4

<-4- CHIP -2+-->[00r 900+±3] "- [PMfF(k7,8,'4)]1-- [450- ± A I "-[PMF(k9,1, 5)] +-->fk•63•/CI

<--L C2 <-- [00 or900 ±+q4] <-4[PMF(k13,k14,17)] *[450 ± /#2] •-[PMF(k 1 ,12,16)]0--COI

FIGURE 6. Interferometric Fiber Optic Gyroscope.

5.1. THE JONES MATRICES OF TILE COMPONENTS

The Jones matrices of the gyro components are as follows. The forward path of the

two IOCs have Jones matrices M1 and M2 given by

, = [lI 0][elk, 0] 1 e 01 ekl [1 0 1
M ,2-- 0 el 0 e ik2l" r2L 0 eieik12 2' 0 .L0 e ei(k2-k, )1
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and

M2 1 0 1][ei•k, 01 _ &1FeiksI3 0 1 eik"3 F1 0 1
2 ~ 0 ek63 0 .2e" r2 L0  e2e i(k6 k,) ,"72 .JL j L 0 eE263 0 e2--52

where ks =-n for all s and ns is the index of refraction along the respective path. The

return path of the IOCs have Jones matrices MI, and M2, given by

I [1 0]eo'k9 0 l 1F e ikl9 0 1 eAk19F1 o 1
-520 =t- 0o ek" 19 -" 2 0 ejefk,19 0 Lo ei(-'" -,1

and

il0 ].re'k's 01 1 o 0 eik,,[l 0 1*L- T 2 0 C2_ eko,•,8' - 0 o 2e'k61 j V ko F2e0 2ek -k5 ' )sj'

The lengths of PM fiber have Jones matrices UI, U 2 , ... , U5 given by

0 e1 F ekk0 4 e , 14 eiko ,01

e= 'k[16 1 ] U5= [eikl7 131
U4 0 ~~e ik,2160 k]7

These matrices can be written in the form U = eL[I (0 k)1 and the factor elk can be

ignored when computing the output intensity.
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The rotations are represented by RI, R2, ... , R6, where

R Cosa sina, R cos a 2  sina 2 1
I-ksina, cosa, R2 -Lsina2 cos a2

R = coSa 3  sin a 3] or F-sina 3  cosa 3 1
[L-sinaq3 cosq 3 ] L-COSa 3 -sinq 3 '

a rotation through and angle (00 + a 3 ) or (900 + a 3 ).

cos(450 +8i,) sin(450 + fI)] [cos(45° +,82) sin(450 +/,8)1R4 sin(450 + ,8) cos(450 +A)J' [-sin(450 + fl2) cos(450 +,82)_'

and

=6 cosa'4  sinq 4 1 or [-sinq 4  cosa 4 1R6 -sina 4 cosa 4  -[cosa 4 -sina 4 j

a rotation through and angle (00 + a4 ) or (900 + q 4 ).

We use a general 2x2 complex matrix A for the Jones matrix of the coil,

A = t e •" t12 eiT21

It 2 1eiT2l t 22 e'i22 I
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5.2. THE CLOCKWISE AND COUNTER-CLOCKWISE LOOPS

Let C1 = R2 -UI-R 1 , C2 = U3-R 4 -U2 .R3, and C3 = R6 .U 5 .R5 .U4. Then, the

clockwise-path is given by

T= [(-i) MIT. CITC (0)- M 2 ,T]" [C" A[ C2]" [M2" CI • M1 - TI TT 2 " T 1, (5.1)

wherewehave set T1 =M 2.Cl.M 1, and T2 C3 .T-C 2.

Note that M T = M1 and M 2,T = M2c.

The counter clockwise-path T. is given by

Tc = [(_i). M1 T. C1T. M 2T]. [C 2T.AT. C 3T]• [(-i). M 2." C1 .M 1]. (5.2)

Comparing Equations 5.1 and 5.2, we conclude that T = fT.

The four entries T, 1, T12, T21, and T22 of the clockwise path matrix T are computed in
Appendix A. The end result of that computation are the four arrays C11, C12, C21, C22 of

256 coefficients and four arrays A1 , A12, A21, A22, of 256 sets of indices needed to

define the four entries of the clockwise IFOG Jones matrix as defined by Equation 3.3.

We wrote Matlab programs to compute the output intensities given by Equations
3.14, 3.15, and 3.19 and to compute the Sagnac error given by Equation 3.13 for the
IFOG model presented here for Gaussian, rectangular, and triangular frequency

distribution functions. These programs are described in Appendix B where we include

their listings. The plots in Figures 7, 8, and 9 were produced using these programs.

Figures 7, 8, and 9 show the output of the function SagnacBias for a Gaussian, step,

and triangular distribution function, respectively. The horizontal axis shows the values of
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the length l7 and the vertical axis shows the values of the length 14 in meters. The color

bars show the value of the bias angle in radians for the different colors.
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FIGURE 7. Bias Error - Gaussian Distribution.
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FIGURE 8. Bias Error - Step Distribution.
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FIGURE 9. Bias Error - Triangular Distribution.
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Appendix A

THE CLOCKWISE-PATH MATRIX T

In this Appendix we compute the matrix T defined by Equation 5.1. As before, we

write T as T = [T! T722. Since there are 8 rotations along the clockwise path, each T, is

a sum of 28 = 256 terms. They have the form (see Example 1, Section 4)

256
iTj(W) = I:C,(s)exp(i 1:0,),

s=1 reAyA (s)

where each C. is a 256-array of coefficients, each A, (s) is a set of 11 indices, ( s = 1,

2 .... 256; i,j = 1, 2 ), and 4, = k~l, ,2 =k kf , 03=k312, 04=k4/2, ', = kr-, for r
2

odd, 0r = krl, for r even, where k, = nrCo/C for r = 1, 2, 3, ... 14, and r = 19, 20, 21, and
2

22.

Let 0, denote the angle in rotation R, and let sr = sinOr and cr = cosOr for r = 1, 2,

6. The four taus, T1 , T12, T21, and 122 representing the coil phase shifts will receive the

indices 15, 16, 17, and 18, respectively; that isr1 , = 015 ,1T12 = 016 ,1T2 1 = 017' and T 22

An exponential of the form e"" will be represented by a row of indices

[rj, rr,..., r, ], thus [2, 3, 5] represents ei(ý2 +1 +) and a product ei(" +"' ÷" e'0 will be

represented by [2,3,5][6] = [2,3,5,6] = e '

The product of the first r Jones matrices will be denoted by P , - [r i121

A-1,22j

A-1



NAWCWD TP 8592

[c2 q s], 1 [eI, 0 o Fce1 - r[e" cl[] se,[2]
[=-s c1 j jN 0 e'" 2[-ske'iA cee1#e1- 2 [(-s,)[1] ce,,[2]J

FC2  S2 [efo, 0 1 1 [ q1[1] se,e[2]]

=R2UP 2  I- 2  C21L o e'04 -L[(-s.)[1] c~e,[2]J

=[ c2[3] s2[4]] 1 r c,[1] Sl_,[2]-
L(-S2)[3] C2[4]]j J L(-S,)[1] cle,[2]]

4 1 C2c[1,3]+S2(-S1 )[1,4] C2Sje,[2,3]+S2Ce 1,[2,4] 1
V/2 = (-s 2)c, [1,3] + c2(-s,)[1,4] (-S2)sej[2,3]+ c2Ce,[2,4]j"

Thus,

P 4 ,11 = { c2c[1,3] + s2(-sl)[1,4] }, P4, 2 = 2 { c2s 1 [2,3] + s2c1e112,4] },

P4,21 = I { (-s 2)cI[1,3] + c2(-sj)[1,4] ), P 4,22 -L { (-s2)sIF-[2,3] + c2cF1- [2,4] },

where the red symbols indicate small numbers.

3 -- 3  ]e'' 0 ] 1 c3[5] S3 e216] 4
L324 C-s c3  •2e"° (-S3)t5] c0ee[6"

Thus,

P 6,11 = 12 c 3 [5] P 4 ,11 + -s3E2 [6] P4,21

/P6,12 = C3 [5] P 4 ,1 2 + ' S3e 2 [6] P 4,22

P 6,2 1 = (-S3)[5] P 4 ,1 1 + J- c3E2 [6] P 4 ,2 1

P6,22 = -2 (-s 3 )[5] P 4 , 12 + ' C3E 2 [6] P 4,22

P 6,11 = j { c3c2cI[1,3,5] + c3s2(-si)[1,4,5] + s3F-2 (-s 2)c1[1,3,6] + s3E2 c2(-s,)[1,4,6] }

P 6,12 = -C- { C3C2 sE,[2,3,5] + C3 s-,ci 1[2,4,5] + S3E 2 (-s2)sIFi1[2,3,6] + S3&-2 C2CI•E[ 2 ,4 ,6] }
P 6,2 1 =-" {(-s 3)c2ci[1,3,5] + (-S3)S 2(-sl)[1,4,5] + c3••2(-s 2)cI[1,3,6] + c3E2c2(-sI)[1,4,6] }
P6,22 = {(-S3) c2s1 1[2,3,5] + (-s3) s2cIeF1[2,4,5] + c3E2(-s2)s1t 1[2,3,6] +
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c3C2c2c1C1 [2,4,6] },

where the blue symbols indicate numbers that could be small.

ps-R 4U2P -- Fc 4  s4][e""' 0 ].p [ c4[7] s4[8]f, p6

L-s4  c4JL 0 e'4 L(-s,)[7] c4[8]j

Thus,

P 8,11  c4[7] P 6,11 + S4[8] P 6,2 1

P 8,12 = c47] P 6,12 + S4[8] P 6,22

P 8,2 1  (-S4)[7] P 6,11 + c4[8] P 6,2 1

P 8,22 = (-S4)[7] P 6,12 + c4[8] P 6,22

P8 ,11  -2L { c4c3c 2c1[1,3,5,7] + c4c 3s 2 (-sl)[1,4,5,7] + C4S 3 E 2 (-s 2)c1[1,3,6,7] +

C4S3E 2 C2(-si)[1,4,6,7] + S4(-S3)C2C [ 1,3,5,8] + s4(-S3)S2(-s 1)[1,4,5,8] +
S4 C3E2(-S 2)CI[1,3,6,8] + S4c 3c2c 2 (-s1)[1,4,6,8] }

P 8,12 2- { c 4c 3c 2 s1C1 [2,3,5,7] + c 4c 3 S2Ci 1[2,4,5,7] + c 4s 3C2 (-s 2)s 1 1[2,3,6,7] +

C4S3E2 C2ClEI [2,4,6,7] + S4(-S3) C2SIE1 [2,3,5,8] + S4(-S 3) s2cc 1 [2,4,5,8] +
S4 C3•2 (-S2)SICI[2,3,6,8] + S4C3F2C2CIc,[2,4,6,8] }

P 8,2 1 -L { (-S4)c3c 2 cI [ 1,3,5,7] + (-S4)c3s 2(--s1)[ 1,4,5,7] + (-S4)S3E2 (-S2)CI[1,3,6,7] +

(-s 4)S3E 2 c 2(-s 1)[1,4,6,7] + c 4 (-S 3)C2CI[1,3,5,8] + c4(-S3)S 2(-s1)[1,4,5,8] +
C4C3E2 (-s 2)cl[1,3,6,8] + c 4c 3C2c 2 (-si)[1,4,6,8] }

P8,22  -L { (-s4)c 3c2 sil, [2,3,5,7] + (-s4)c 3 s2cC EI [2,4,5,7] + (-S4)S 3E2 (-s2)sIEl [2,3,6,7] +

(-s 4)S3E2 C2C1F-1[2,4,6,7] + c4(-S3) C2SIF1 [2,3,5,8] + C4(-S3) S2Ce1[2,4,5,8] +
C4C3E2(-S2)Sii [2,3,6,8] + C4C3e2C2ClFl [2,4,6,8] }.

U P = [eo' 0]"[t/,eirI tI 2e '• ][e0o 0' " P8

L e I2 ] t21e, 2 t2 2etr22 ei o

=, tj 1[9,15,11] t,2 [10,16,111 1

• Lt21 [9,17,12] t22[10,18,12]]"P
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Thus,

P, 1,11 =tii [9,15,11] P8 ,11 + t 12 [10,16,11] P8,21

P1 1,12 ti1 [9,15,11] P8,12 + t 12 [10,16,11] P8,22

P1 1,21 = t21 [9,17,12] P8,11 + t22 [10,18,12] P8 ,21

P1 1,22 =t 21 [9,17,12] P8,12 + t22 [10,18,12] P8,22

Pi ,11  I { tl { C4c3c2c1[ 1,3,5,7,9,15,11] + C4C3S 2(-S0)[1,4,5,7,9,15,1 1] +

C4S3E2 (-S 2)C1 [ 1,3,6,7,9,15,11] + C4S 3E2 c2(-s)[ 1,4,6,7,9,15,11 +
S4 (-S3)C2CI[1,3,5,8,9,15,11] + s4(-s3)s2(-s 1)[1,4,5,8,9,15,11] +
s4c3sC2(-s 2)cI[1,3,6,8,9,15,11] + s4C3E2C2(-S1)[1,4,6,8,9,15,11] +

t12 { (-s4)c3c2ci[1,3,5,7,10,16,11] + (-s4)c3s2(-s1)[1,4,5,7,10,16,1 1] +
(-S4)S3E2 (-S2)Cl [ 1,3,6,7,10,16,11] + (-s4)s 3e2 c2(-s )[ 1,4,6,7,10,16,1 1] +
c4(-s3)c2cI [ 1,3,5,8,10,16,11] + c4(-S3)S2(-s 1)[ 1,4,5,8,10,16,1 1] +
c4c36-'(-s 2)cI [ 1,3,6,8,10,16,1 1] + c 4c3E2c 2(-s 1)[ 1,4,6,8,10,16,11] } }

PI 1,12  12 1 {tiI { c4c3c2 s1 I 1[2,3,5,7,9,15,11] + c4c3 S2CICI[2,4,5,7,9,15,1 1] +

C4S3C 2 (-s_2)s Ic1[2,3,6,7,9,15,11] + C4S3E2 C2CI E1[2,4,6,7,9,15,11] +
S4(-S3) C2SI I[2,3,5,8,9,15,1 1] + S4(-S 3) s2cle1 [2,4,5,8,9,15,1 1] +
S4C3E 2(-S2)SJC 1[2,3,6,8,9,15,1 1] + S4C3E2C2CIE 1 [2,4,6,8,9,15,11] } +

t 12 { (-S4 )C3C2 s II [2,3,5,7,10,16,11] + (-S4)C 3S2C11F[2,4,5,7,10,16,11] +
(-s4)s3E2 (-s2)s1 F1[2,3,6,7,10,16,11] + (-s 4 )s3s 2 C2ClE 1[2,4,6,7,10,16, 11] +
C4(-S 3 ) c2s C1 [2,3,5,8,10,16,11] + C4(-$3) s2c1EI[2,4,5,8,10,16,1 1] +
C4C3 C2(-s2 )sI I[2,3,6,8,10,16,11] + C4C3-2C2CIF-I [2,4,6,8,10,16,1 1] } }

PI1,21 •2'- { t21 { C4C3C 2cI[1,3,5,7,9,17,12] + c4C3S2 (-s1)[1,4,5,7,9,17,12] +

c4s3F-2 (-s 2)cI[1,3,6,7,9,17,12] + C4S3E_2 c2(-s,)[1,4,6,7,9,17,12] +
S4 (-S3)C2Cl[1,3,5,8,9,17,12] + S4 (-S 3 )S2(-si)[1,4,5,8,9,17,12] +
s4c3F2(-s2)cl[1,3,6,8,9,17,12] + s4c3E2C2(-s1)[1,4,6,8,9,17,12] } +

t22 ( (-s4)c3c2cl[1,3,5,7,10,18,12] + (-S4)C 3 s2(-si)[1,4,5,7,10,18,12] +
(-S4)S33 2 (-s2)cI[1,3,6,7,10,18,12] + (-s4)s3• 2 c2(-s1)[1,4,6,7,10,18,12] +
C4(-S3)C 2 C I [ 1,3,5,8,10,18,12] + C4(-S3)S 2 (-S i)[ 1,4,5,8,10,18,12] +
C4C3f 2(-S 2)C1 [ 1,3,6,8,10,18,12] + c4c3E2c2(-S1)[ 1,4,6,8,10,18,12] } }
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P 1 ,22 -- { t2 1 { c 4c 3c 2 sip,[2,3,5,7,9,17,12] + c4c3s2ciICI[2,4,5,7,9,17,12] +

c4s3C2 (-s2)sIEI[2,3,6,7,9,17,12] + C4S3E2C2ClEI [2,4,6,7,9,17,12] +
S4(-S3) C2SI) 1 [2,3,5,8,9,17,12] + S4(-S3)S2CIE1 [2,4,5,8,9,17,12] +
S4C3E2(-S 2)SIEI[2,3,6,8,9,17,12] + S4C3E2C2CIF18[2,4,6,8,9,17,12] } +

t22 { (-S4)C3C2s F;1 [2,3,5,7,10,18,12]+ (-S4)C 3S2Cl•I [2,4,5,7,10,18,12] +
(-S4)S 3E2 (-s,)sle,[2,3,6,7,10,18,12] + (-S4)S3E2 C2 C1I 1[2,4,6,7,10,18,12] +
C4(-S3) C2S 1I 1[2,3,5,8,10,18,12] + C4(-S3)S2CS 1c[2,4,5,8,10,18,12] +
C4C3e,2(-S2)SI,1[2,3,6,8,10,18,12] + C4C3c 2C2Cl1,[2,4,6,8,10,18,12] 1}

(16 terms each P, 1,ij)

I e'' 0=[c5  s5l = c 13] 31]
P13L= = ei " -S s 5•j'" L-s 5 [14] c,[14]

Thus,

P13,11 = [13]{ c5P, 1 ,11 + S5PI,21 }
P 13,12 = [13]{ C5PlI, 12 + s5P,,, 22 }
P1 3,21 = [14]{ -ssPI ,Ij + c5P, 1,21 }
P13,22 = [14]{ -s5P 1 ,12 + c5P,,, 22 }.

Remark. According to Equations 3.3 and 3.4, to define the four entries T T1, T21, T,22,

of the transfer function T and to compute the output intensities for various g functions we

need the four arrays of coefficients CI1 , C12, C2 1, C22, and the four 256 x 11 arrays of

indices A,,, A12, A211 A22. At this point we start writing the coefficients and the phase

indices in array form as we continue to compute them. When we finish, they will be in a

format that is ready to be scanned or copied for numerical computations. For example,

instead of writing csc4c 3s2(-sI) we will write c5*c4.c 3*s2.(-s,).

Arrays of coefficients and phase indices for P13,11. ( 32 terms each Pl3,ij)

P13,11 - [13]{ C5PI1 ,11 + s5P 1 ,21 }

S* I C5.C 4*C3*C 2 .Ci [1,3,5,7,9,15,11,13]

C5.C4*C3*S)*(-S1 ) [1,4,5,7,9,15,11,13]
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C5"C4*S3*E2*(-S2)*Cl [1,3,6,7,9,15,11,13]
c5*c4*s3.E-2.c2.(-st) [1,4,6,7,9,15,11,13]
C5"S4"(-$3)*C2"C 1 [1,3,5,8,9,15,11,13]
C5 *S4*(-S3 )*S 2*(-SI) [1,4,5,8,9,15,11,13]
Cs*S4*C3 *E2 *(-S 2 )*C1 [1,3,6,8,9,15,11,13]
C5*S 4*C 3*E2*C 2*(-s 1) [1,4,6,8,9,15,11,13]

t12 * [ c5*(-S 4)*c3.c2.cl [1,3,5,7,10,16,11,13]
C5*(-S4)*C3 .S2*(-s1) [1,4,5,7,10,16,11,13]

C5*(-S4)*S3*E 2 *(-S$)*Cl [1,3,6,7,10,16,11,13]
c5*(-s4)*s3 *E2.C2 *(-S I) [ 1,4,6,7,10,16,11,13]
C5*C4*(-S 3 )*C 2*Cl [1,3,5,8,10,16,11,13]
C5"C4"(-$3)*$2"*(-S ) [1,4,5,8,10,16,11,13]
C5 *C4*C3*E2*(-S2)*Ci [ 1,3,6,8,10,16,11,13]
C5"C4"C3"E2"C2"(-S I [1,4,6,8,10,16,11,13]

t21 *1 s5"c4"c3.c 2.cl [1,3,5,7,9,17,12,13]
S5 *C4 *C3 *S2 *(-S1) [1,4,5,7,9,17,12,13]
S5*C4*S3*E2*(-S2)*Cl [1,3,6,7,9,17,12,13]
S5*C4*S3*" 2 *C2 *(-SI) [1,4,6,7,9,17,12,13]
s5*s4*(-s3)*c2*c l [1,3,5,8,9,17,12,13]
S5*S4*(-S 3 )*S$2*(-Sj) [1,4,5,8,9,17,12,13]
s5*s4*c3*c2*(-s 2)*Ci [1,3,6,8,9,17,12,13]
S5 *S4 "C3*E2*C 2 *(-s 1) [1,4,6,8,9,17,12,13]

t22 s5*(-s4)*c3 "c2*cl [1,3,5,7,10,18,12,13]
S5"(-S4)*C3"$2 *(-SI) [1,4,5,7,10,18,12,13]

$5 *(-$4)*$3 *F2 *(-$2 )*el [ 1,3,6,7,10,18,12,13]
s5*(-s4)*s 3 *E'.c 2*(-si) [ 1,4,6,7,10,18,12,13]
s5*c4*(-s3)*c2*Cl [1,3,5,8,10,18,12,13]
S5"C4"(-S3)*$2"(-S1) [ 1,4,5,8,10,18,12,13]
s5 *c4.c3 *E2 *(-$2)*Cl [ 1,3,6,8,10,18,12,13]
Ss*C4*C3*E2*C 2 *(-SI) ] 1 [1,4,6,8,10,18,12,13]

Arrays of coefficients and phase indices for P 1 3,12.

P1 3,12 -- [13]{ C5/PI1,1 2 + S5P1 1,22 }

-2* [tl I C5"C4.C3.C2.S1.E1  [2,3,5,7,9,15,11,13]
C5"C4"C3"$2"*C I*El [2,4,5,7,9,15,1 1,13]
C5*C4*S3*"2*(-S2)*S, *el [2,3,6,7,9,15,11,13]
C5"C4"$3"E2"*C2"Cl*El [2,4,6,7,9,15,11,13]
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C5.S4.(-$3)*C2.SI *FI [2,3,5,8,9,15,11,13]
C5*S4*(-S3)*S2*Cl*F-I [2,4,5,8,9,15,11,13]
C5"S4"C3*E2 *(-S2)*Sl*El [2,3,6,8,9,15,11,13]
C5*S4.C3*E C2*CI*E1 [2,4,6,8,9,15,11,13]

h,[ C5*(-S 4)*C3 *C2"*SI2 *E [2,3,5,7,10,16,11,13]
C5"(-$4)*C3 *S2"Cl *Fl [2,4,5,7,10,16,11,13]
C5"(-$4)*$3"E2"(-$2)*S1 *cl [2,3,6,7,10,16,11,13]
CS*(-S4)*S3*E 2**C2*Cs l [2,4,6,7,10,16,11,13]
C5*C4*(-S 3 )*C 2 *SI*El [2,3,5,8,10,16,11,13]
C5"C4"(-$3)*$2"Cl *El [2,4,5,8,10,16,1 1,13]

C5"C4"C3"E2 *(-S2)*SI *El [2,3,6,8,10,16,11,13]
C5*C4*C 3 *E2 *C2*CI*EI ] [2,4,6,8,10,16,11,13]

h*I s5.c4.c3.c2s*Ei* [2,3,5,7,9,17,12,13]
S5*C4*C3*S2*CI*E1 [2,4,5,7,9,17,12,13]
$5"C4"$3"E2"(-$2)*S1 *Cl [2,3,6,7,9,17,12,13]
S5*C4*S3*E2*C2*C1*El [2,4,6,7,9,17,12,13]
S5*S4 *(-S3 )*C2*S 1 *El [2,3,5,8,9,17,12,13]
S5*S4*(-S3)*S2*CI*E1 [2,4,5,8,9,17,12,13]
s5*s4*c3*E2 *(-S2)*S I'61 [2,3,6,8,9,17,12,13]
S5*S4*C3*C2*C2*CIl*E! [2,4,6,8,9,17,12,13]

S5*(-S4)*C3*C2*S1*EI [2,3,5,7,10,18,12,13]
$5"(-S4) *C3*$2*Cl*El [2,4,5,7,10,18,12,13]
S5*(-S4)*S3*E2'*(-S2)*Sl**E1 [2,3,6,7,10,18,12,13]
$5.(-$4)*$3.E2.C2*C1.61 [2,4,6,7,10,18,12,13]
s5*c4*(-s3)*c2*s] *El [2,3,5,8,10,18,12,13]
S5*C4*(-S3)*S2*C1*Ef [2,4,5,8,10,18,12,13]
S5*C4*C3*E2*(-S2 )*s1*E1  [2,3,6,8,10,18,12,13]
S5 *C4 *C3 *C2 *C2 *CI*FI 1 [2,4,6,8,10,18,12,13]

Arrays of coefficients and phase indices for P1 3,21.

P 13 ,2 1  [14]{ -s5 P1 1 ,1 1 + c 5P 1 ,2 1 }

2-L * [ (-S 5 )*C4*C3*C2"Cl [1,3,5,7,9,15,11,14]
(-S 5 )*C4*C 3 "S2 "(-St) [1,4,5,7,9,15,11,14]
(-S 5 )*C4*S3*C 2 s*(-S 2 )*Cl [1,3,6,7,9,15,11,14]
(-$5)*C4"$3"E2*C2"(-S I) [1,4,6,7,9,15,11,14]
(-S5)*$4.(-$3)*C2.C1 [1,3,5,8,9,15,11,14]

(-S 5 )*S4 *(-S3)*S2 *(-Sl) [1,4,5,8,9,15,11,14]
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(-Ss)*S4*C3*E2*(-S2)*C1 [1,3,6,8,9,15,11,14]

(-s5)*s4*c3 *F2*c2 *(-s1) [1,4,6,8,9,15,11,14]

h*. (-s5)-(-s 4)*c3*c2.Cl [1,3,5,7,10,16,11,14]
(-s5).(-s4).ca*s'-.(-si) [1,4,5,7,10,16,11,14]
(-s5).(-s4).sa.,E2.(-s'-)*c [1,3,6,7,10,16,11,14]
(-ss).(-s4).s3 .E_•.CE.(-sI [1,4,6,7,10,16,11,14]
(-S 5 )*C 4*(-S3 )*C 2 "C1  [1,3,5,8,10,16,11,14]
(-S5)*C4*(-S3)*$S*(-SI) [1,4,5,8,10,16,11,14]
(-S5)*C4*C3*E2)*(-S2)*C1 [ 1,3,6,8,10,16,11,14]
(-S 5 )*C 4*C3 *F2 *C2 *(-S1) ] [1,4,6,8,10,16,11,14]

h*I c5.c4.c3.c2.cl [1,3,5,7,9,17,12,14]
C5*C4*C3*S 2*(-SI) [1,4,5,7,9,17,12,14]

C5*C4*S3*.E2 *(-S 2 )*Cl [1,3,6,7,9,17,12,14]
C5"C4*S3*S-2*C 2*(-si) [1,4,6,7,9,17,12,14]
c5*s4*(-s3)*c2*cl [1,3,5,8,9,17,12,14]
C5 *S4*(-S 3)*S2*(-SI) [1,4,5,8,9,17,12,14]

c5*s4*c3*F,2*(-s2)*c 1 [1,3,6,8,9,17,12,14]
c5*s4*c3*F2*C2*(-si) [1,4,6,8,9,17,12,14]

C5*(-S 4 )*C 3 *C2*Cl [ 1,3,5,7,10,18,12,14]
c5*(-s4)*c3*si*(-si) [ 1,4,5,7,10,18,12,14]
c5 *(-S4)*$3 *E2 *(-$)*Cl [1,3,6,7,10,18,12,14]
C5*(-S4)*S3*E2*C 2*(-S1 ) [ 1,4,6,7,10,18,12,14]
C5*C4*(-S3)*C2*C1 [ 1,3,5,8,10,18,12,14]
C5*C4*(-S 3 )*S2*(-SI) [ 1,4,5,8,10,18,12,14]
C5"C4"C3"E2"*(-$))*Cl [ 1,3,6,8,10,18,12,14]
C5*C4*C3"*E*C 2"(-si) [ 1,4,6,8,10,18,12,14]

Arrays of coefficients and phase indices for P13,2 2.

P 13,22 = [14]{ -s 5PI 1 ,12 + c 5P11,22 }

-2. [ tll * (-S 5)*C4*C3*c 2*S1*EI [2,3,5,7,9,15,11,14]

(-s5)*c4*c3*s2*cl *El [2,4,5,7,9,15,11,14]
(-S5)*C4*S3*E2*(-S 2)*SI*El [2,3,6,7,9,15,11,14]
(-S5)*C4*S3*62*C2*CI*EI [2,4,6,7,9,15,11,14]
(-S5)*S4*(-S3)*C2* S I*E [2,3,5,8,9,15,11,14]
(-S5)*S4*(-S3)*S2*CI**•I [2,4,5,8,9,15,11,14]
(-s5)*S4*C3*E2*(-S2)*SI*c*l [2,3,6,8,9,15,11,14]
(-$5)*$4"C3"•E2"*C2"C 1*El [2,4,6,8,9,15,11,14]
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h.I (-ss).(-s4).c 3 c2Es1*cEl [2,3,5,7,10,16,11,14]
(-S5)*(-S4)*Ca*S2*Cl*P-1 [2,4,5,7,10,16,11,14]
(-s5)*(-S4).S3*E2*(-s2)*S1 *E6 [2,3,6,7,10,16,11,14]
(-Ss)*(-S4)*S3*F,2*CE*CI*FI [2,4,6,7,10,16,11,14]
(-S5)*C4"(-$3)*C2"S *El [2,3,5,8,10,16,11,14]
(-S5)*C4"(-$3)*$2"Cl *El [2,4,5,8,10,16,11,14]
('S5)*C4"C3 *F2 *(-S2)*SI*Et [2,3,6,8,10,16,11,14]
(-S 5 )*C 4 .C3.E2*C 2*Cl*E1  1 [2,4,6,8,10,16,11,14]

h*I C5*C4*C3*C 2*Si*El [2,3,5,7,9,17,12,14]
C5"C4"C3"$2"C1"EI [2,4,5,7,9,17,12,14]
C5*C4*S3*E2*(-S2)*SI *El [2,3,6,7,9,17,12,14]
C5*C4*S3*" 2 *C2 *Cl*El [2,4,6,7,9,17,12,14]
C5.$4.(-$3).C2.S1 *Pl [2,3,5,8,9,17,12,14]
C5.$4.(-$3)*$2.C1.E, [2,4,5,8,9,17,12,14]2(-$)*s 1[2,3,6,8,9,17,12,14]

c5*s4ac 3*E2,c 2*cl*E1l [2,4,6,8,9,17,12,14]

C5"(-$4)*C3 *C2*SI El [2,3,5,7,10,18,12,14]
C5*(-S4)*C3*S2I*Cl El [2,4,5,7,10,18,12,14]
C5*(-S4)*S3*E 2*(-S 2 )*SI*EI [2,3,6,7,10,18,12,14]
C5"(-S 4 )*S3*E2*C 2*Cl*El [2,4,6,7,10,18,12,14]
C5"C4"(-$3)*C2"S *El [2,3,5,8,10,18,12,14]
C5*C4*(-S3)*S 2 *Cl*El [2,4,5,8,10,18,12,14]
C5 "C4"C3 *C2 *(-$2)*S *F [2,3,6,8,10,18,12,14]
C5*C4*C3*E2C*CCI*E1 [2,4,6,8,10,18,12,14]

leP3 0 c6  s61 1 F c6[19] s61j19] p,
Is5 M2 R6P T2 2e1e2° -s c6 ]63  -FL26 2(-S 6)[20] e2c,[20]'

Thus,

P 15,11 = .- '2 [19]({ C6P13,11 + S6P13,21 }

P 15,12 = - [19]{ C6P13, 12 + s6P 13,22 }

P 1 5,2 1  ' -A-[2012{ (-S 6)P 1 3 ,11 + c 6P 13 ,2 1 }

P 1 5,22  -) [20]13 { (-s 6)P 1 3 ,12 + c 6P 13 ,22 }
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Arrays of coefficients and phase indices for P5, 11 . ( 64 terms each PI5,ij)

P1 5 ,11 = [19]{ c6P)13,11 + S6P1 3,21 }

7,72 - I tl A c6"c5*c4*c3*c2*cl [1,3,5,7,9,15,11,13,19]

C6 "C5*C4"C3"*$*(-S 1) [1,4,5,7,9,15,11,13,19]

C6*C5*C4*S3*E2*(-S 2 )*C1 [1,3,6,7,9,15,11,13,19]

C6*C5*C 4*S3.E2*C2*(-S 1) [1,4,6,7,9,15,11,13,19]
C6 *C5*S 4 *(-S3)*C2 *Cl [1,3,5,8,9,15,11,13,19]

C6 *C5*S4*(-S 3 )*S 2*(-S 1) [1,4,5,8,9,15,11,13,19]
C6 .C5*S4.C 3*E2*(-S2 )*C1  [1,3,6,8,9,15,11,13,19]
c6*c5*s4*c3*E.*c2*(-sl) ! [1,4,6,8,9,15,11,13,19]

2* c6*c5*(-s 4)*c3*c2*cl [1,3,5,7,10,16,11,13,19]
C6 *C5*(-S 4 )*C3 *S2 *(-S 1) [ 1,4,5,7,10,16,11,13,19]
C6*C5*(-S4)*S3*E;2*(-S2)*C1 [1,3,6,7,10,16,11,13,19]

C6*C5*(-S4)*S3*E2*C2*(-S 1) [1,4,6,7,10,16,11,13,19]
C6*C5*C4 "(-S 3 )*C 2 *Cl [ 1,3,5,8,10,16,11,13,19]
C6"C5"C4"(-$3)*$2"(-S 1) [ 1,4,5,8,10,16,11,13,19]

C6*C5*C4*C3"E2*(-S2)*CI [1,3,6,8,10,16,11,13,19]

c 6*c5*c4*c3*E2*c 2 *(-sI) ] [1,4,6,8,10,16,11,13,19]

h*l C6"S5"C4"C3"C2"Cl [1,3,5,7,9,17,12,13,19]
c6*s5*c4*c3*S2*(-s1) [ 1,4,5,7,9,17,12,13,19]
c6*S5*C4*S3*E2*(°s2)*Cl [ 1,3,6,7,9,17,12,13,19]
C6 *SS*C4 *S3*E2*C 2*(-s1) [1,4,6,7,9,17,12,13,19]
C6.S5.$4.(-$3)*C2.Cl [1,3,5,8,9,17,12,13,19]

c6*S5 *S4 "(-S 3)*S 2 *(-Sl) [1,4,5,8,9,17,12,13,19]

c6*s5*s4*c3*E2 *(-$2)*Cl [ 1,3,6,8,9,17,12,13,19]
C6 *S5 *S4 *C3*c)2*C2*(-sl) [ 1,4,6,8,9,17,12,13,19]

C6*S5*(-S4)*C3*C2*Cl [ 1,3,5,7,10,18,12,13,19]
C6 *S5*(-S4 )*C 3 *S2*(-si) [1,4,5,7,10,18,12,13,19]

C6*S5*(-S4)*S3*-2*(-S2)*C1 [ 1,3,6,7,10,18,12,13,19]
c6*ss*(-s4)*s3.Pe2*c2*(-s1) [1,4,6,7,10,18,12,13,19]
C6"$5"C4"(-S3)*C2"CI [1,3,5,8,10,18,12,13,19]

C6 *S5*C 4 *(-S3)*S2*(-SI) [1,4,5,8,10,18,12,13,19]
C6 *S5*C4*C 3 *C2*(-S2)*Cl [1,3,6,8,10,18,12,13,19]

C6 *S5 *C4 *C3 *E2*C 2 *(-SI) I [1,4,6,8,10,18,12,13,19]

2,72 t] 1*1 $6.(-s5)*c4.c3.c2.cl [1,3,5,7,9,15,11,14,19]
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S6 "(-S 5 )*C4 "C3*S2 *(-S 1 ) [1,4,5,7,9,15,11,14,19]

$6"(-S5)*C4"$3 "P32 *(-$2)*Cl [1,3,6,7,9,15,11,14,19]

S6"(-S5)*C4"S3"132"C2"(-SI) [1,4,6,7,9,15,11,14,19]
S6*(-Ss)*S4*(-S3)*C2*C1 [1,3,5,8,9,15,11,14,19]
S6*(-S5)*S4*(-S3)*S2.(-SI) [1,4,5,8,9,15,11,14,19]

S6*(-S5)*S4*C3*P-2*(-S2)*C 1 [1,3,6,8,9,15,11,14,19]

s6.(-ss)*s4*c3*E2*c2*(-s1) 1 [1,4,6,8,9,15,11,14,19]

t 12* I S6*(-S5)*(-s 4)*c3*c2.cl [1,3,5,7,10,16,11,14,19]
S6 *(-s 5)*(-S 4 )*C3*S 2 *(-S1) [ 1,4,5,7,10,16,11,14,19]
S6*('S5)*(-S4)*S3*E32*(-S2")*Cl [ 1,3,6,7,10,16,11,14,19]

S6*(-Ss)*(-S4)*S3*132*c2.(-S 1 ) [1,4,6,7,10,16,11,14,19]
S6*(-S 5 )*C 4*(-S3 )*C 2 *C1 [1,3,5,8,10,16,11,14,19]
$6"(-$5)*C4"(-$3)*$2"(-SI ) [1,4,5,8,10,16,11,14,19]

S6*(-S 5 )*C4*C3 *E 2*(-S 2 )*C1  [1,3,6,8,10,16,11,14,19]
S6 *(-S 5 )*C 4 *C3 *132*C2 *(-SI) ] [1,4,6,8,10,16,11,14,19]

t2* I S6*c5*c4*c3*c2 cl [1,3,5,7,9,17,12,14,19]
$6.c5.c4.c3.$2,(-SI ) [ 1,4,5,7,9,17,12,14,19]
$6.c5.c4.$3.-12.(-$2)*Cl [ 1,3,6,7,9,17,12,14,19]
s6*c5*c4 *s3*E 2*c2*(-sI) [ 1,4,6,7,9,17,12,14,19]
$6"C5"$4"(-$3)*C2"Cl [ 1,3,5,8,9,17,12,14,19]
$6.c5 *S4"(-$3)*$2*(-S1) [1,4,5,8,9,17,12,14,19]
s(.c5.s4.c3 "2 *(-$2 )*Cl [1,3,6,8,9,17,12,14,19]
S6*C5 *S4*C3*E2*C2*(-sI) [1,4,6,8,9,17,12,14,19]

$6"C5"(-$4)*C3 *C2"Cl [ 1,3,5,7,10,18,12,14,19]
$6.c5 *(-$4)*C3*$2*(-S1) [1,4,5,7,10,18,12,14,19]

$6.C5.(-$4)*$3.*E2.(-$2)*C1 [1,3,6,7,10,18,12,14,19]
$6"C5"(-$4)*$3"132"C2"(-S1 ) [ 1,4,6,7,10,18,12,14,19]

$6"C5"C4"(-$3)*C2"Cl [[1,3,5,8,10,18,12,14,19]
S6*C5 *C4*(-S3 )*S 2*(-S ) [1,4,5,8,10,18,12,14,19]

S6*C5 *C4 *C3 "i 2 *(-S 2 )*Ct [1,3,6,8,10,18,12,14,19]

S6*C 5 *C4 *C3 *E2*C 2 *(-SI) 1 [1,4,6,8,10,18,12,14,19] I
Arrays of coefficients and phase indices for P 15,12 .

P 15 ,12 - [19] { c 6 P 13 , 12 + S6P 13 ,2 2 }

,72_[-tll*[ c 6*c 5*c 4 .c 3*c 2*si*F.- [2,3,5,7,9,15,11,13,19]
C6"C5"C4"C3"$2"CICl " [2,4,5,7,9,15,1 1,13,19]

C6"C5"C4"$3"132"(-$2)*S I *Fl [2,3,6,7,9,15,11,13,19]
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c6*c5*c4*s3*E,2.C2.Cl.Ei [2,4,6,7,9,15,11,13,19]
C6*Cs*Sa*(-S3)*C2*S 1 *El [2,3,5,8,9,15,11,13,19]
c6.c5 "84"(-$3)*$2*C1"E 1 [2,4,5,8,9,15,11,13,19]
C6 *C5 *S4*C 3 *E2 *(-S 2 )*S 1 *Sl [2,3,6,8,9,15,11,13,19]
C6*C 5 *S4*C3*E 2 *C2 *CI*E1] [2,4,6,8,9,15,11,13,19]

t 12 * C6 *C5*(-S4 )*C 3 *C2 " s1.,1 [2,3,5,7,10,16,11,13,19]
C6 "C5 "(-S4)*C3 *SCl *eI [2,4,5,7,10,16,11,13,19]
C6.C5.(-$4)*$3.E2.(-$2)*S 1*E1 [2,3,6,7,10,16,11,13,19]
C6*C5*(-S4)*S3*F-2*C2*CI*P1 [2,4,6,7,10,16,11,13,19]
C6 *C5 *C4*(-S 3)*C 2*S1 *El [2,3,5,8,10,16,11,13,19]
C6*C5*C4*(-s3)*S2"Cl*cl [2,4,5,8,10,16,11,13,19]
C6*C5*C4*C 3*E2*(-S2)*SI*El [2,3,6,8,10,16,11,13,19]
C6*C5*C4*C3*E2*C2*CI*El ! [2,4,6,8,10,16,11,13,19]

t2* c6*s5*c4*c3*c2*s1*.I [2,3,5,7,9,17,12,13,19]
c6*s5*c4*c3*S2CIl*El [2,4,5,7,9,17,12,13,19]
C6*S5*C4*S3*E2*(-S2 )*S1*El [2,3,6,7,9,17,12,13,19]
C6.$5.C4.$3-E.*C2.C 1 *!l [2,4,6,7,9,17,12,13,19]
C6*S5*S4*(-S3)*C 2*SI*EI [2,3,5,8,9,17,12,13,19]
C6"$5"S4"(-$3)*$2")*Cl*El [2,4,5,8,9,17,12,13,19]
C6*S5*S4*C3*E2*(-S2)*S I *E1 [2,3,6,8,9,17,12,13,19]
C6*S 5*S4*C3* C2*C2*Cl [2,4,6,8,9,17,12,13,19]

t22 . c6*s5*(-s 4).c 3*c2*si*.e [2,3,5,7,10,18,12,13,19]
C6*S5*(-S4)*C3*S 2*Cl *-E [2,4,5,7,10,18,12,13,19]
C6.S5.(-S4).S3.E2.(-S2?).S 1.El [2,3,6,7,10,18,12,13,19]
C6*S5*(-S4)*S3*E2*C 2 *CI*Cj [2,4,6,7,10,18,12,13,19]
C6 "S5"C 4 *(-S3)*C2*S1 *El [2,3,5,8,10,18,12,13,19]
C6.$5.C4.(=$3)*$2 *e *El [2,4,5,8,10,18,12,13,19]

c6*s5*c4*c3*E2.(-s2).s I *Cl [2,3,6,8,10,18,12,13,19]
C6.$5.C4.C3.E2.C2.C *E ] [2,4,6,8,10,18,12,13,19]

y • 1 t11*t S6*(-S5 )*C4 *C3*C2*S1SEl [2,3,5,7,9,15,11,14,19]2,F2

$6"(-$5)*C4"C3"$2"Cl *El [2,4,5,7,9,15,11,14,19]
$6"(=$5)*C4"$3"E2"($2)*S I *El [2,3,6,7,9,15,11,14,19]
S6*(-S5)*C4*S3*E2*C2*CI*Cl [2,4,6,7,9,15,11,14,19]
$6"(-S5)*$4"(=$3)*C2"S *El [2,3,5,8,9,15,11,14,19]
$6"(-$5)*S4"(-$3)*$2 *Cl *F- [2,4,5,8,9,15,11,14,19]
S6*(-S5)*S4*C3*F2*(-S2)*S I *F- 1 [2,3,6,8,9,15,11,14,19]
S6*(-S5 )*S4*C3*E 2*C2*CI *EI 1 [2,4,6,8,9,15,11,14,19]
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t 12 [ s6*(-s5)*(-s4)*c3*c2*sl*-E [2,3,5,7,10,16,11,14,19]
S6*(-S5)*(-S4)*C3*S2*Cl *El [2,4,5,7,10,16,11,14,19]

S6*(-Ss)*(-S4)*S3*F-2*(°S2)*Sl -I *[2,3,6,7,10,16,11,14,19]

S6*(-S5)*(-S4)*S3*E2*C2*CI*EI [2,4,6,7,10,16,11,14,19]
S6*(-Ss)*C4*(-S3)-C2*S *Cl [2,3,5,8,10,16,11,14,19]

S6s(-S5)*C4*(-S3)*S 2 *CI*El [2,4,5,8,10,16,11,14,19]
S6*(-S5)*C4*C3*62*(-S2)*S 1 *El [2,3,6,8,10,16,11,14,19]
S6*(-S5 )*C 4 .C 3.* 2*C 2*C1 *[ 1 [2,4,6,8,10,16,11,14,19]

t 21 * [ $ c4.c3.c2.s1.[;I [2,3,5,7,9,17,12,14,19]
$6.c5.c4.c3*$2 *Cl*El [2,4,5,7,9,17,12,14,19]
S6*C5*C4*S3*E2*(-S2)*S I *C1 [2,3,6,7,9,17,12,14,19]
$6"C5"C4"$3"E2"C2"C1"[;1 [2,4,6,7,9,17,12,14,19]
$6"C5"S4"(-$3)*C2"S 1 *F- [2,3,5,8,9,17,12,14,19]
S6 *C5 *S4 *(-S3)*S2*CI*cj [2,4,5,8,9,17,12,14,19]
$6"C5"S4"C3 *[; *(-$2)*S1"[;1 [2,3,6,8,9,17,12,14,19]
S6*C5*S4*C3*12*C2*CI*EI [2,4,6,8,9,17,12,14,19]

t2* S6 *C5 *(-S4)*C3*C2*S1"E1 [2,3,5,7,10,18,12,14,19]
$6"C5"(-S4)*C3" $2"*Cl*E 1 [2,4,5,7,10,18,12,14,19]
$6"C5"(-S4)*$3"[2"(-$2)*S I *El [2,3,6,7,10,18,12,14,19]
$6"C5"('S4)*$3"[;2"C2"Cl *Cl [2,4,6,7,10,18,12,14,19]

$6"C5"C4"('$3)*C2"S I *E [2,3,5,8,10,18,12,14,19]
S6 *C5*C 4 *(-s3)*S2*C1"[;I [2,4,5,8,10,18,12,14,19]
$6 *C5 *Ca* C3.2.*(-$2 )*S I *Cl [2,3,6,8,10,18,12,14,19]
S6*C5*C4*C3.[2*C2*CI*8I 1 [2,4,6,8,10,18,12,14,19] I

Arrays of coefficients and phase indices for P1 s,21.

P1 5,2 1 = [20]F2,{ (-s 6)PI 3,11 + C6 P 13 ,2 1 }

l7 •* till*I P-2*(-s 6)*c5*c4*c3*c2*cI [1,3,5,7,9,15,11,13,20]

S*(-$6)*C5 *C4"C3 *$2 *(-S ) [1,4,5,7,9,15,11,13,20]

-2 *(-$6)*C5"C4"$3 *[;2 *(-'$)*Cl [1,3,6,7,9,15,11,13,20]
2 *(-$6)*C5"C4"$3 *F2 *C2"(-Si) [ 1,4,6,7,9,15,11,13,20]
2 *(-$6)*C5 *$4"(-$3)*C2"Cl [ 1,3,5,8,9,15,11,13,20]

[;2.(-$6)*C5.$4.(-$3)*$2.(-S 1 ) [1,4,5,8,9,15,11,13,20]
[;2.(-$6)*C5.$4-C3.[;2.(-$2)*Ct [1,3,6,8,9,15,11,13,20]
E2 "*(-S6)*C5 *S4*C3*"[ 2*C2*(-SI) 1 [1,4,6,8,9,15,11,13,20]
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t2* I 2"(-S 6 )*C5 "(-S 4 )*C3 "C2 "C1  [1,3,5,7,10,16,11,13,20]

E2*(-s6)*C5.(-S4)*C3*S2.(-si) [1,4,5,7,10,16,11,13,20]
F,2*(-S6)*C5*(-S4)*S3*E2*(S'S2)*CI [1,3,6,7,10,16,11,13,20]

,2*(-S6)*C5*(-S4)*S3*F-2*C2*(-S 1) [1,4,6,7,10,16,11,13,20]

E-2*(-$6)*C5*C4*(-$3)*C2*C1 [1,3,5,8,10,16,11,13,20]

P-2*(-S6)*C5*C4*(-S3)*S2*(-S ) [1,4,5,8,10,16,11,13,20]
-2*(-S6)*C5*C4*C3*E•2*(-S2)*Cl [1,3,6,8,10,16,11,13,20]

E2*(-S 6)*C5 *C4 *C3 *E2 *C2 *(-SI) ] [1,4,6,8,10,16,11,13,20]

t2* ! 2*(-s6)*s5*c4*c3*c2*cl [1,3,5,7,9,17,12,13,20]
E2*(-S6)*S5*C4*C3*S2*(-SI) [1,4,5,7,9,17,12,13,20]
E2*(-S 6 )*S5*C4*S3*E 2 *('S 2 )*C1 [ 1,3,6,7,9,17,12,13,20]
E2.*(-S6).Ss.C4.S3.E2.c2.(-s i ) [1,4,6,7,9,17,12,13,20]
E2 *(-S6)*S5s*S4*(-S3)*C2*C1 [ 1,3,5,8,9,17,12,13,20]
E.*(-s6).S5.S4.(-S3).s2.(-s i ) [1,4,5,8,9,17,12,13,20]
E2.(-S6).Ss.S4.C3.6E2.(-S2).C 1[1,3,6,8,9,17,12,13,20]
E2*(-S 6)*S5*S4*C3*E2*C2*(-S1) [1,4,6,8,9,17,12,13,20]

t22 * [ '2 *(-S6)*S5*(-S4)*C3*C2 *Cl [1,3,5,7,10,18,12,13,20]
E2.*(-s6).s5.(-s4).c3.s2.(-s ) [1,4,5,7,10,18,12,13,20]

-2.*(-s6).s5.(-Sa).S3.E2.(-s2).c1 [1,3,6,7,10,18,12,13,20]
-2.(-S6).S5.(-S4).S3.E-2.C2.(-S 1) [1,4,6,7,10,18,12,13,20]

2*(-S6,)*S5*Ca*(-s3)*C2*Cl [1,3,5,8,10,18,12,13,20]
E)*(-S6)*S5*C4*(-S3)*S2*(-S 1) [1,4,5,8,10,18,12,13,20]

-2'*(-S6)*S5*C4*C3*-2*(-s2)*C 1 [1,3,6,8,10,18,12,13,20]
E2*(-s 6 )*s 5 *C4 *C3 *E2*C 2 *(-Sj) 1 ) [1,4,6,8,10,18,12,13,20]

T2 tll I E2*C6*(-S5)*C4*C3*C2*Cl [1,3,5,7,9,15,11,14,20]

E2*c6*(-S5)*C4*C3*S2.(-s 1 [1,4,5,7,9,15,11,14,20]

C2*C 6 *(-S 5 )*C 4 *S3 *C2*(-S 2 )*C1 [1,3,6,7,9,15,11,14,20]
E2*C6*(-S5)*C4*S3*C2*C2*(-S ) [1,4,6,7,9,15,11,14,20]
FE2 *C6*(-S5)*S4*(-S3)*C2*Cl [1,3,5,8,9,15,11,14,20]

E2*C6*(-S5)*S4*(-S3)*S2*(-SI) [1,4,5,8,9,15,11,14,20]
C2*c6*('s5)*s4*c3*C-2*(-s2)*Cl [1,3,6,8,9,15,11,14,20]
C2 *C6 *(-S 5 )*S 4 *C3 *F2 *C2*(-sI) 1 [1,4,6,8,9,15,11,14,20]

t 12 * I E2*C 6 *(-S5 )*(-S 4 )*C 3 *C2 *Cl [1,3,5,7,10,16,11,14,20]

E2*C6*('S5)*('S4)*C3*S2*(-S ) [1,4,5,7,10,16,11,14,20]

-2*C6*(-S5)*(-Sa)*S3*2'*(-S2)*C 1 [1,3,6,7,10,16,11,14,20]
2.c6.(-S5).(-S4).s3.E2.C2.(-s 1 ) [1,4,6,7,10,16,11,14,20]

E-'*c6*(-s5)*c4*(-S3)*C2*Cl [ 1,3,5,8,10,16,11,14,20]
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;E2.*C6.($5)*C4.(-$3)*$2.(-S 1 ) [1,4,5,8,10,16,11,14,20]
F-2*c6*(-s5)*C4*C3*F-2*(-s2)*C I [1,3,6,8,10,16,11,14,20]
F-2 *C6 *(-S5)*C4 *C3 *E2*C 2 *(-S 1) [1,4,6,8,10,16,11,14,20]

t 2 1  [ 2.*C6*C5*C4*C3*C2.Cl [1,3,5,7,9,17,12,14,20]
;E2.c6.c5.c4.c3.$2.(-si) [ 1,4,5,7,9,17,12,14,20]
-2 *c6.c5.c4.$3.;E2 *(-$)*Cl [1,3,6,7,9,17,12,14,20]

E2*C 6 *C5*C4*s3*.E2*C2*(-Si) [ 1,4,6,7,9,17,12,14,20]
;E2*c6.c5ss4*(-s3).C2*cl [1,3,5,8,9,17,12,14,20]

E2*C6*C5*S 4 *(-S3 )*S2 *(-Sl) [ 1,4,5,8,9,17,12,14,20]
E2 *C6"C5*$4"C3*E2"(-$2)*Cl [ 1,3,6,8,9,17,12,14,20]
E2*C 6 *C5 *S4 *C3 *F-2*C 2 *(-S1) [ 1,4,6,8,9,17,12,14,20]

t2* i2*c6*c 5*(-s4)*c3*c2.cl [1,3,5,7,10,18,12,14,20]
2l*C6*Cs*(-S4)*C3*S2*(-S 1) [1,4,5,7,10,18,12,14,20]

E2*C6*C5*(-S4)*S3*E2*(-S2'))*CI [1,3,6,7,10,18,12,14,20]
62*C 6*C5*(-S4)*S3*E2*C2*(-S I) [ 1,4,6,7,10,18,12,14,20]
F£2*C 6*C5*C4*(-S 3)*C2*C I [ 1,3,5,8,10,18,12,14,20]
E-.*C6*C5*C4*(-S3)*S2*(-S ) [ 1,4,5,8,10,18,12,14,20]
;E *C6"C5"C4"C3";E2"('$2)*Cl [1,3,6,8,10,18,12,14,20]
£E2*C6 *C5 *C4 *C3 *E2*C 2 *(-SI) J J [1,4,6,8,10,18,12,14,20] I

Arrays of coefficients and phase indices for P 15,22.

P 15,22 - [20]C, { (-S 6)P 1 3,12 + c 6P 13,22 }

2,F2 .[ tl 1*1 E2*(-$6)*c5"c4"c3"c2"s1" 1_ [2,3,5,7,9,15,11,13,20]

E2 *(-$6)*C5 *C4"C3"$2*el *1 [2,4,5,7,9,15,11,13,20]
2*(-S6)*C5*C4*S3*IE2*(-S2)*S I *;EI [2,3,6,7,9,15,11,13,20]

•2.(-$6)*c5.c4.$3.E,2.c2.c 1 *El [2,4,6,7,9,15,11,13,20]
62*(-S 6 )*C5*S4*(-$3).C2*S)i*.I [2,3,5,8,9,15,11,13,20]
E2 *(-S 6 )*C5*S4*(-S3)*S2 *Cl*EI [2,4,5,8,9,15,11,13,20]
I E2 *(-S6 )*C5*$S4 *C3sC2*(-$2)*S,*El [2,3,6,8,9,15,11,13,20]
E2*(-S6)*C5*S4*C3*62*C2*CI*FI ] [2,4,6,8,9,15,11,13,20]

t12 * ! 2 *(-S 6)*C5*(-S4)*C3*C2*(S2•)S* [2,3,5,7,10,16,11,13,20]
E2 *('$6)*C5 *('S4)*C3 *$2"Cl *F- [2,4,5,7,10,16,11,13,20]

P-2*('S6)*C5-(-S4)*S3*;E2'*('S7-)-S*Sl - [2,3,6,7,10,16,11,13,20]
E2*(-S6 )*c 5 *(-S 4 )*S3*E2*C 2*Cl*El [2,4,6,7,10,16,11,13,20]
E2.(-$6)*C5.C4.(-$3)*C2.S *;E1 [2,3,5,8,10,16,11,13,20]
E2*(-S6)*C5*C4*(-S3)*S2*CI*61 [2,4,5,8,10,16,11,13,20]

A-15



NAWCWD TP 8592

E2 *(-S6)*C5 *C4*C3*E2*(-S 2)*S 1 *e1  [2,3,6,8,10,16,11,13,20]
E2*(-s6)*C5*C4*c 3*E2c 2 *Cl *e1  1 [2,4,6,8,10,16,11,13,20]

t2* E2*(-s 6)*s5*C4*C3*C2*sl*El [2,3,5,7,9,17,12,13,20]
E2*(-S6)*S5*C4*C3*S2*C l*el [2,4,5,7,9,17,12,13,20]
£2*(-S6)*S5*C4*s3*E2*(-S2)*SI *FI [2,3,6,7,9,17,12,13,20]
£2*(-S 6)*s 5*C4 *s3*E2.e 2*C.I.*I [2,4,6,7,9,17,12,13,20]
E2*(-S 6 )*S 5 *S4*(-S 3 )*C2*SI.*EI [2,3,5,8,9,17,12,13,20]
E2 *(-$6)*S5"4'(-$3)*$2 *el*el [2,4,5,8,9,17,12,13,20]
E2*(-S 6 )*S 5 *S4 *C3 *E2*(-S2)*S1 *El [2,3,6,8,9,17,12,13,20]
E2*(-S 6 )*S5*S4*C 3 *E2*C2*Cl .l 1 [2,4,6,8,9,17,12,13,20]

t2* 2 *(-S 6 )*S 5 *(-S 4 )*C 3 *C2 *SI*El [2,3,5,7,10,18,12,13,20]
E2*(-S6)*S5*(-S4)*e3 *$2"Cl .eI [2,4,5,7,10,18,12,13,20]
£2*(-S6)*S 5 *(-S 4 )*S3*E2*(-S2)*SI*EI [2,3,6,7,10,18,12,13,20]
C2*(-S6)*S5*(-S4)*S3*E2*e2*cl *E 1 [2,4,6,7,10,18,12,13,20]
E2 *(-S6)*s5*e4*(-S3)*e2*s *F-i *[2,3,5,8,10,18,12,13,20]

E2*(-S6)*s5*e4*(-S3).S2*Cl .El [2,4,5,8,10,18,12,13,20]
E2*(-S6)*SS*e4*c3*E2*(-S2)*S I *E 1 [2,3,6,8,10,18,12,13,20]
E2*(-S 6 )*S 5 *C4*C3 *E2 *C2 *Ct*El1 1 [2,4,6,8,10,18,12,13,20]

21 "1 2 tll F-2* C6*(-Ss)*C4*C3*e2*sI*E/ [2,3,5,7,9,15,11,14,20]

C2*C6*(-S5)*ea*C3*S2*eI*61 [2,4,5,7,9,15,11,14,20]
E2*C 6 *(-S 5 )*C4 *S3,E2*(-S2)*SCi*CI1 [2,3,6,7,9,15,11,14,20]
E2*C 6 *(-S 5 )*e 4 *s 3 *E2 *C2*CsIE 1  [2,4,6,7,9,15,11,14,20]
E2 )*C6*(-S5)*S4*(-S3)*e2*s I *F 1[2,3,5,8,9,15,11,14,20]

E2*C6*(-S5)*S4*(-S3)*S2-*CI*F1 [2,4,5,8,9,15,11,14,20]
E2*C6*(-S5)*S4*C3*62*(-S2)*S I *E 1 [2,3,6,8,9,15,11,14,20]
E2.c6.(-S5),s4.e3*.E2,e2.CIEI [2,4,6,8,9,15,11,14,201

t12* I £2*C6*(-S5)*(-S 4)*c 3*C2*sI*61  [2,3,5,7,10,16,11,14,20]
-2,e6,(-S5),(-S4),C3,S2,e i , 1 [2,4,5,7,10,16,11,14,20]
E2*C6*(-S5)*(-S4)*S 3*E2*(-S2)*SI*El [2,3,6,7,10,16,11,14,20]
E2.c 6*(-s 5)*(-s 4)*s 3*..2*C2 *CI*.e [2,4,6,7,10,16,11,14,20]
£2*C 6 *(-S 5 )*C4*(-S 3 )*C2*Si*Ei [2,3,5,8,10,16,11,14,20]
62*C6*(-S5)*C4*(-S3)*S2*C *E I [2,4,5,8,10,16,11,14,20]
e2*C6 *(-S 5 )*C4*C 3 *E2*(-S2)*S,*El [2,3,6,8,10,16,11,14,20]
6 2*C 6*(-S 5 )*C 4*C 3.E 2 *C2*CI*EI ] [2,4,6,8,10,16,11,14,20]

t2* i 2*c6*C5*C4*c3*C2*si*.E [2,3,5,7,9,17,12,14,20]
E2.c6.e5.c4.c3.s2.el*el [2,4,5,7,9,17,12,14,20]
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E2*c 6*c5*c 4*S3*E2*(-S 2)*SI *El [2,3,6,7,9,17,12,14,20]
E2*C6*C5*C4*S3*E2*C2*Cl*EI [2,4,6,7,9,17,12,14,20]
,2*C6*C5*S4*(-S3)*C2*S I*-E 1[2,3,5,8,9,17,12,14,20]

C2*C 6 *C5*S4*(-S 3 )*S 2 *C l*E1 [2,4,5,8,9,17,12,14,20]
E2*C6*Cs*S4*C3*E2*(-S2)*S I * 1 [2,3,6,8,9,17,12,14,20]
E2 *C6*C5*S 4 *C3*E 2 *c 2 *C*E 1  [2,4,6,8,9,17,12,14,20]

t 22 * [ £2*C 6 "CS*(-S 4 )*C 3 *C2*S1 *El [2,3,5,7,10,18,12,14,20]
£2*C6*C5*(-S4)*C3*S2.*CI*-I [2,4,5,7,10,18,12,14,20]
-2*C6*Cs*(-S4)*S3*E2-*(-S2)*S1 *Cl [2,3,6,7,10,18,12,14,20]

C•2*C6*C5*(=S4)*S3*F-2*C2*CI *E 1 [2,4,6,7,10,18,12,14,20]
CL2 *C6.C5*C4*(-S 3 )*C 2 .S I *EI [2,3,5,8,10,18,12,14,20]
E2*C6"C5"C4"(-$3)*$2 *Cl*EI [2,4,5,8,10,18,12,14,20]
s2*C6*C5*C 4*C3*"2"(-S2)*SI *F-I [2,3,6,8,10,18,12,14,20]
E2*C 6*C5*C 4 *C3*E2*C2*Cl*EI 1 1 [2,4,6,8,10,18,12,14,20] I

P17 IR2 0 '4 S S ]15 =[e2 C[c3] -S2[3]lP17=] ci P I- 37,
U J e ][ c 02 Cc2s2[4] c2[4] '

Thus,

P1 7,11 = c2 [3] P1 5,1 1 + (-s,) [3] PI 5,2 1
P 17,12 = C2 [3] P 15,12 + (-s2) [3] P 15,22

P 17,2 1  --s2 [4] P1 5,11 + c2 [4] P 15,2 1

P 17,22 = s2 [4] P 15,12 + c 2 [4] P 1 5,22

Arrays of coefficients and phase indices for P17,11. ( 128 terms each P 7,ij,)

P1 7,11 = c2 [3] P15 ,11 + (-s 2) [3] P 15,2 1

T, 72 *1 tl A C2"C6"C5"C4"C3"C2"Cl [1,3,5,7,9,15,11,13,19,3]

C2*C 6 *C5*C4*C3 *S2*(-S1) [1,4,5,7,9,15,11,13,19,3]

c2*c 6*c5*c4*S3.E 2*(-S2)*Cl [ 1,3,6,7,9,15,11,13,19,3]
C2"C6"C5"C4"$3"E2"C2"(-S1) [[1,4,6,7,9,15,11,13,19,3]
C2*C 6*C5*S4*(-s 3)*C2*C 1  [1,3,5,8,9,15,11,13,19,3]
C2*C6 *C5*S 4 *(-S3)*S2*(-S1 ) [1,4,5,8,9,15,11,13,19,3]
C2*C6*CS*S4*C3*E 2*(-S2)*CI [1,3,6,8,9,15,11,13,19,3]
C2*C6*C5*S 4*C3*E2*C 2*(-sl) [1,4,6,8,9,15,11,13,19,3]
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t • c2*c6*c5*(-S4)*c3*c2*Cl [1,3,5,7,10,16,11,13,19,3]
C2.C 6*C5*(-S 4 )*C 3.S 2*(-SI) [1,4,5,7,10,16,11,13,19,3]

C2 *C6 *C5*(-S 4 )*S3*e 2 *(-S2)*CI [1,3,6,7,10,16,11,13,19,3]
C2*C6*C5*(-S4)*S3*E2*C2*(-S ) [1,4,6,7,10,16,11,13,19,3]

C2 *C6 "C5*C 4*(-S3 )*C 2 "C1  [1,3,5,8,10,16,11,13,19,3]
C2 *C6 "C5*C 4 *(-S3)*S2*(-SI) [1,4,5,8,10,16,11,13,19,3]
C2.C6.C5.C4.C3*E2.(-$2)*Cl [[1,3,6,8,10,16,11,13,19,3]

C2*C6*C5 *C4*C 3 *E2*C 2 *(-SI) ] [1,4,6,8,10,16,11,13,19,3]

t2* C2C6*S5*C4*C3*C2*Cl [1,3,5,7,9,17,12,13,19,3]
C2*C 6*S 5*C 4 *C3.S 2*(-S1 ) [1,4,5,7,9,17,12,13,19,3]

C2*C6*S5*C4*S 3 *E2 .(-S 2 )*CI [ 1,3,6,7,9,17,12,13,19,3]
C2 *C6 *S5 *C4 *S3*e 2 *C2 *(-sl) [1,4,6,7,9,17,12,13,19,3]

C2 *C 6*S5*S4 *(-S3 )*C2*C 1  [1,3,5,8,9,17,12,13,19,3]
C2*C 6 *S5 *S4 *(-S 3 )*S2 *(-S 1) [1,4,5,8,9,17,12,13,19,3]
c2*c6*s5*s4*c3*E2*(-S2)*cI [ 1,3,6,8,9,17,12,13,19,3]
C2 *C6*S 5*S4 *C3*S 2*C2*(-si) [ 1,4,6,8,9,17,12,13,19,3]

t22* c2*c 6*s5*(-s4)*c3*c2*cl [1,3,5,7,10,18,12,13,19,3]
C2.C6*S5.(-$4)*C3.$2*(-S I) [ 1,4,5,7,10,18,12,13,19,3]
C2*C6*S5*(-S4)*S3*E2)*(-S2)*C 1 [ 1,3,6,7,10,18,12,13,19,3]
C2*C6*S5*(-S 4 )*S 3 *E2*C 2 *(-Si) [ 1,4,6,7,10,18,12,13,19,3]
C2"C6"S5"C4"(-$3)*C2"C I [ 1,3,5,8,10,18,12,13,19,3]
C2*C 6 *S5*C4 *(-S 3 )*S 2 *(-St) [ 1,4,5,8,10,18,12,13,19,3]
c2*c6*s5*c4*c3*F-2'*(-s2)*Cl [ 1,3,6,8,10,18,12,13,19,3]
C2*C 6 *S5*C4*C3*E2*C 2 *(-S1) 1 [1,4,6,8,10,18,12,13,19,3]

tl* c2*S6.(-s 5)*c4*c3*c2*cl [1,3,5,7,9,15,11,14,19,3]
C2*$6*(-S5)*C4.C3.$2.(-S 1) [1,4,5,7,9,15,11,14,19,3]

C2*S6*(-S5)*C4*S3*-2*(-S2)*C1 [[1,3,6,7,9,15,11,14,19,3]

C2*S 6 *(-S 5 )*C4*S3*"-2 *C2 "(-S1) [ 1,4,6,7,9,15,11,14,19,3]
C2.$6*(-S5)*$4*(-$3)*C2.C 1 [ 1,3,5,8,9,15,11,14,19,3]
C2"$6"(-S5)*$4.(-$3)*$2.(-S 1) [ 1,4,5,8,9,15,11,14,19,3]
C2*S6*(-S5)*S4*C3*F-2*(-S2)*C1 [ 1,3,6,8,9,15,11,14,19,3]
C2*S6*(-S5)*S4*C3*E2*C2*(-S I) [ 1,4,6,8,9,15,11,14,19,3]

t* 1 c2*S6*(-s5)*(-S 4)*c3*c2*cl [1,3,5,7,10,16,11,14,19,3]
C2*S6 *(-S5)*(-S4 )*C3*S 2 .(-s 1 ) [ 1,4,5,7,10,16,11,14,19,3]
C2*S 6 *(-S 5 )*(-S 4 )*S3*E2*(-S2)*CI [ 1,3,6,7,10,16,11,14,19,3]
C2 *S6*(-S 5 )*(-S4)*S3 *E2*C2 *(-SI) [1,4,6,7,10,16,11,14,19,3]
C2"$6*(-S5)*C4"(-$3)*C2.C 1 [1,3,5,8,10,16,11,14,19,3]
C2 *S6*(-s 5)*C 4 *(-S3)*S2*(-S1 ) [1,4,5,8,10,16,11,14,19,3]
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C2*S6*(-Ss)C4*C3 *F-2 *(-S2)*Cl [1,3,6,8,10,16,11,14,19,3]

C2 *S6*(-S5)*C4 *C3*- 2 *C2 *(-SI) ] [1,4,6,8,10,16,11,14,19,3]

t2* i C2"$6"C5"C4C3C2"Cl [1,3,5,7,9,17,12,14,19,3]
C2*$6"C5 *C4"C3*$2*(-SI) [1,4,5,7,9,17,12,14,19,3]

c2.$6.c5 *c4.s3.2.(-$2 )*Cl [1,3,6,7,9,17,12,14,19,3]
c2.$6.c5 *c4.s3 *F2*C2*(-SI) [ 1,4,6,7,9,17,12,14,19,3]
C2"$6"C5"S4"(-$3)*C2"¢1 [1,3,5,8,9,17,12,14,19,3]
C2.$6.C5.S4.(-$3)*$2.(-S1 ) [ 1,4,5,8,9,17,12,14,19,3]
C2.s6.c5.s4.c3.E2 *(-$2)*C1 [1,3,6,8,9,17,12,14,19,3]
C2*S6*C5*S4*C3*E2.C2*(-sj) 1 [1,4,6,8,9,17,12,14,19,3]

t2* C2 *S6*C5*(-S4 )*C 3 *C2 *C1  [1,3,5,7,10,18,12,14,19,3]
C2"$6"C5 *(-S4)*C3*$2*(-S1) [ 1,4,5,7,10,18,12,14,19,3]
C2"$6"C5"(-$4)*$3"*E2"(-$2)*C 1 [1,3,6,7,10,18,12,14,19,3]

C2 *S6 *C5 *(-S4)*S3*E2*C2*(-SI) [ 1,4,6,7,10,18,12,14,19,3]
c2.$6.c5 *C4"(-$3)*C2"¢1 [ 1,3,5,8,10,18,12,14,19,3]
c2.$6.c5 *C4"(-$3)*$2*(-SI) [1,4,5,8,10,18,12,14,19,3]
C2.$6.C5.C4.C3.E2.(-$2)*C 1 [ 1,3,6,8,10,18,12,14,19,3]

C2*S 6 *C5*C4*C3 *F-2*C2*(-S1) [ 1,4,6,8,10,18,12,14,19,3] _ I

t* (-S 2 )*F2*(-S 6 )*C 5 *C4 *C3*C2*CI [ 1,3,5,7,9,15,11,13,20,3]
(-S 2 )*E 2*(-S6)*C 5*C4*C3 *S2 *(-s1) [1,4,5,7,9,15,11,13,20,3]

(-S2)*E2*(-S6)*C5*C4*S3*E2*(-S2)*C1 [[1,3,6,7,9,15,11,13,20,3]

(-$2)*E2"(-$6)*C5"C4"$3"•2"C2"(-SI) [[1,4,6,7,9,15,11,13,20,3]

(-S2)*E2)*(-S6)*C5*S4*(-S3)*C2*C1 [ 1,3,5,8,9,15,11,13,20,3]
(-s2)*e2'*(-s6)*Cs*S4*(-s3)*s2*(-sI) [ 1,4,5,8,9,15,11,13,20,3]
(-S2)*E2*(-S6)*C5*Sa*C3*E2-*(-S2)*Cl [1,3,6,8,9,15,11,13,20,3]
(-s 2 )*E2*(-s 6 )*C 5 *S4*C3 *E2*C 2 *(-SI) ! [1,4,6,8,9,15,11,13,20,3]

t12* (-S2)*E2*(-s 6)*c5*(-s4)*c3*c2*cl [1,3,5,7,10,16,11,13,20,3]
(-$2))*E-2*(-$6)*C5"(-S4)*C3 *$ *(-S l) [ 1,4,5,7,10,16,11,13,20,3]
(-S2)*E2*(-S6)*C5*(-S4)*S3*-2 *(-$2)*Cl [ 1,3,6,7,10,16,11,13,20,3]
(-S 2 )*E2*(-S 6 )*C5*(-S4)*S3*E2*C2*(-SI) [1,4,6,7,10,16,11,13,20,3]
(-S2)*F-2*(-S6)*C5*C4*(-S3)*C2*C 1 [1,3,5,8,10,16,11,13,20,3]

(-S 2 )*E 2 *(-S 6 )*C5*C4.(-S 3 )*S 2 .(-S t) [1,4,5,8,10,16,11,13,20,3]
(-S2)*F-2*(-S6)*C5*C4*C3*-2*(-S2)*Cl [[1,3,6,8,10,16,11,13,20,3]

(-S2)*E2*(-S 6 )*C 5 *C4 *C3 *E2*C 2 *(-SI) 1 [1,4,6,8,10,16,11,13,20,3]

t2* l (-S 2 )*E-2 *(-S 6)*S 5 *C4 *C3 *C2 *Cl [1,3,5,7,9,17,12,13,20,3]

(-$2,)*E2 '*(-$6)*$5"C4"C3 *$2*(-S I) [1,4,5,7,9,17,12,13,20,3]

(-S 2 )*62*(-S 6)*S 5*C4*S3"E2*(-S2)*Cl [1,3,6,7,9,17,12,13,20,3]
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(-S2)*E,2*(-S6)*S5*C4*S3*62*C2*(-S 1) [1,4,6,7,9,17,12,13,20,3]

(-S2)*F2-*(-S6)*S5*S4*(-S3)*C2*C 1 [1,3,5,8,9,17,12,13,20,3]

(-S2)*E2 *(-S6)*S5*S4*(-S3)*S 2 *(-SI) [1,4,5,8,9,17,12,13,20,3]

(-$2)'132"(-$6)*$5"$4"C3"E2"(-$2)*Cl [1,3,6,8,9,17,12,13,20,3]

(-S 2 )*e 2"(-S6 )*S5*S 4*C 3*" 2*C2 *(-SI) 1 [1,4,6,8,9,17,12,13,20,3]

t2* (-s2)*12*(-s6)*s5*(-s4)*c3*c2*cl [1,3,5,7,10,18,12,13,20,3]
(-$2)'2 *(-$6)* S5 *($4)*C3 *$*('S l) [1,4,5,7,10,18,12,13,20,3]

(-$,)'32 *(-$6)*S5"(-$4)*$3"32 *(-$2,)*Cl [1,3,6,7,10,18,12,13,20,3]

('S2)*F-2*(-S6)*S5*(-S4)*S3*,E2*C2*(-S1) [ 1,4,6,7,10,18,12,13,20,3]
(-$2)'132"(-$6)*S5"C4"(-$3)*C2"C 1 [1,3,5,8,10,18,12,13,20,3]

(-$2)'132"(-$6)*S5"C4"(-$3)*$2"*(-SI) [ 1,4,5,8,10,18,12,13,20,3]
(-S2)*132*(-S6)*S5*C4"C 3*"2*(-S2)*CI [1,3,6,8,10,18,12,13,20,3]
(-S2)*E2*(-S6)*Ss*C4*C3*t. *C2*(-s 1) [1,4,6,8,10,18,12,13,20,3]_

til * I (-S2)*E2*c6*(-s 5)*c4*c3.c2*cl [1,3,5,7,9,15,11,14,20,3]
(-S 2 ).E2*C 6*(-S 5 )*C 4*C 3 .S2*(-S1) [ 1,4,5,7,9,15,11,14,20,3]
(-$2).132.C6.(-S5)*C4.$3.32.(-$2-)*C1 [[1,3,6,7,9,15,11,14,20,3]
(-$2)*F32"C6"(-S5)*C4"S3"132"*C2"(-S ) [1,4,6,7,9,15,11,14,20,3]

(-$2).13 *C6*(-S5)*S4*(-S3)*C2*C1 [[1,3,5,8,9,15,11,14,20,3]

(-$2)'132"C6"(-S5)*$4"(-$3)*$2"*(-S 1) [ 1,4,5,8,9,15,11,14,20,3]
(-$2)'32 *C6"(-S5)*$4"C3"32 *(-$2)*Cl [ 1,3,6,8,9,15,11,14,20,3]
(-S2)*'32*C 6*(-S 5 )*S 4*C 3*"c2"C2 "(-S1 ) [ 1,4,6,8,9,15,11,14,20,3]

t12* I (-$2[)'-'2c6"(-$5)*(-s4)*c3"c2"ct [1,3,5,7,10,16,11,14,20,3]
(-S2)*Fs2*C6*(-S 5)*(-S4)*C3*S 2 *(-SI) [ 1,4,5,7,10,16,11,14,20,3]
(-S2)*E2i*C6*(-S5)*(-S4)*S3*132*(-'S)*C1 [1,3,6,7,10,16,11,14,20,3]
(-$2)*E2.C6.(-$5)*(-$4)*$3.2-C2-(-S 1 ) [1,4,6,7,10,16,11,14,20,3]
(-$2ý).132.C6.(-$5)*C4.(-$3)*C2.C1 [ 1,3,5,8,10,16,11,14,20,3]
(-S2)*F2*C6*(-S5)*C4*(-S3)*S2*-(-SI) [ 1,4,5,8,10,16,11,14,20,3]
(-$2)'32 *C6"(-$5)*C4"C3 "12*(-$2)*Cl [ 1,3,6,8,10,16,11,14,20,3]
(-S 2 )*E2*C 6 *(-S 5 )*C 4 *C3 *"2*C2 "(-S1) 1 [1,4,6,8,10,16,11,14,20,3]

t2* (-S 2)*6 2*C6*C5*C4"C3*C2"Cl [1,3,5,7,9,17,12,14,20,3]
(-$2)*E2.C6.C5.C4.C3.$2.(-S 1 )[1,4,5,7,9,17,12,14,20,3]

(-$2)*E2*C6.C5.C4.S3 *E2.(-$2)*C1 [[1,3,6,7,9,17,12,14,20,3]

(-S 2 )*'-2*C 6 *C 5*C 4*S 3*" 2*C2*(-s1) [1,4,6,7,9,17,12,14,20,3]
(-$2 '-)*2"C6.C5.S4.(-$3)*C2.CI [1,3,5,8,9,17,12,14,20,3]
(-S 2 )*E2*C 6 *C 5*S4*(-S3 )*S 2 *(-S I) [ 1,4,5,8,9,17,12,14,20,3 ]
('$2)'132"C6"C5"$4"C3 "1-2 *(-$2)*Cl [1,3,6,8,9,17,12,14,20,3]

(-S2)*F-2*C6*C5*S4*C3*E2*C2*(-SI) 1 [1,4,6,8,9,17,12,14,20,3]
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t2* (-S 2)*c 2*C6*C5*(-S4)*C3 *C2*Cl [1,3,5,7,10,18,12,14,20,3]
(-$2)*,2 *C6"C5"(-S4)*C3"$2 *(-Sl) [1,4,5,7,10,18,12,14,20,3]
(-S2)*F-2*C6*C5*(-S4)*S3*E2*(-S2)*Cl [1,3,6,7,10,18,12,14,20,3]

(-S2)*E2*C6*C5*(-S4)*S 3 *E2*C2*(-SI) [ 1,4,6,7,10,18,12,14,20,3]
(-$2)*E2 *C6C5 *C4"(-S3)*C2"Cl [1,3,5,8,10,18,12,14,20,3]

(-s2)*E2*c6*c5*c4*(-S 3)*S2*(-s,) [ 1,4,5,8,10,18,12,14,20,3]
(-S2)*E2*C6*C5*C4*C3*F-2*(-S2)*CI [1,3,6,8,10,18,12,14,20,3]

(-S 2 )*E2 *C6 *C5 *C4 *C3*E 2 *C2 *(-SI) ] 1 [1,4,6,8,10,18,12,14,20,3] 1

Arrays of coefficients and phase indices for P1 7,12.

P 17,12 = c 2 [3] P 15,12 + (-S2) [3] P 15,22

T'.[Itll*[ c2.c6.*C5*C4*c 3*c2*S*EI [2,3,5,7,9,15,11,13,19,3]

C2*C 6*C5*C 4 *C3*S2*Cl *El [2,4,5,7,9,15,11,13,19,3]
C2*C6*C5*C4*S3*.E*(-S 2 )*SI*F*l [2,3,6,7,9,15,11,13,19,3]
C2*C6*C5*C4*S3*;E2*Cz*C 1 *F [2,4,6,7,9,15,11,13,19,3]
C2"C6"C5"S4"(-$3)*C2"S I *;E 1[2,3,5,8,9,15,11,13,19,3]

C2*C 6 *C5*S4*(-S3)*S2*Cl *Fel [2,4,5,8,9,15,11,13,19,3]
C2*C6*C5*S4*C3*E2*(-S2)*SI *CI [2,3,6,8,9,15,11,13,19,3]
C2*C6*C5*S4*C3*E2*C 2*C2*1 E [2,4,6,8,9,15,11,13,19,3]

t* C2*C6 *C5*(-S4)*C3*C2*s *;Es [2,3,5,7,10,16,11,13,19,3]
c2*c6*c5*(-S4)*c3 *$2 *Cl*El [2,4,5,7,10,16,11,13,19,3]
C2*C6*C5*(-S4)*S3*6--2*(-S2)*S I *F-l [2,3,6,7,10,16,11,13,19,3]
C2*C6*C5*(-S4)*S3*6E2*C2*Cl *El [2,4,6,7,10,16,11,13,19,3]
C2 *C6 *C5*C 4 *(-S3)*C2 *S I *E 1 [2,3,5,8,10,16,11,13,19,3]
C2*C6 *C5*C4*(-S3)*S2*Cl *Cl [2,4,5,8,10,16,11,13,19,3]
C2*C6 *C5*C 4*C3"E2 *(-S2)*S1 *;E1  [2,3,6,8,10,16,11,13,19,3]
C2*C6"C5*C4*C3*E 2*C2*Cl*I ] [2,4,6,8,10,16,11,13,19,3]

t21 * C2*C6*S5*C4*C3*C2*SI*E 1  [2,3,5,7,9,17,12,13,19,3]
C2*C6*S5*C4*C3*S2*Cl*EI [2,4,5,7,9,17,12,13,19,3]
C2*C6*S5*C4*S3*C-2*(-S2)*Sl *CE [2,3,6,7,9,17,12,13,19,3]
C2*C6*S5*C4*S3*C2*C2*C1*El [2,4,6,7,9,17,12,13,19,3]
C2*C6*Ss*S4*(-S3)*C2*S *;Ei [2,3,5,8,9,17,12,13,19,3]
C2 *C6 *S5*S4*(-S3 )*S2 *CI*Et [2,4,5,8,9,17,12,13,19,3]
C2*C6*S5*S4*C3*E2*(-S2)*S1 *El [2,3,6,8,9,17,12,13,19,3]
C2*C6*S5*S4*C3*E2*C2*C *El [2,4,6,8,9,17,12,13,19,3]
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t22* I c2 c6 s5 (-s4).c3.c2.s.-El [2,3,5,7,10,18,12,13,19,3]
C2.C6*s5*(-S4)*C3*S2.CI*E. [2,4,5,7,10,18,12,13,19,3]
C2*C6*S5*(-S4)*S3*E2*(-S2)*SI*EI [2,3,6,7,10,18,12,13,19,3]
C2*C6*S5*(-S4)*S3*F2*C2*Cl *F- 1[2,4,6,7,10,18,12,13,19,3]

C2*C6*Ss*C4*(-S3)*C2*S I *El [2,3,5,8,10,18,12,13,19,3]
C2"C6"S5"C4"(-$3)*$2"Cl *F-l [2,4,5,8,10,18,12,13,19,3]
C2*C6*S 5*C4 *C3*- 2*(-S2)*S *EI [2,3,6,8,10,18,12,13,19,3]
C2*C6*S5*C4*C3*E2*C2*Cl * Jl [2,4,6,8,10,18,12,13,19,3]

tll* c2*S6*(-s5)*C4*C3*C2*SI*C 1  [2,3,5,7,9,15,11,14,19,3]
C2*S6*(-Ss)*C4*C3*S2*CI*6I [2,4,5,7,9,15,11,14,19,3]
C2*S6*(-S5)*C4*S3*E2-*(-S2)*S -I *1[2,3,6,7,9,15,11,14,19,3]

C2*S6*(-S5)*C4*S3*E2*C2*CI *-I [2,4,6,7,9,15,11,14,19,3]
C2*S6*(-Ss)*S4*(-S3)*C2*S I *El [2,3,5,8,9,15,11,14,19,3]
C2.$6.(-S5)*$4.(-$3)*$2.C I*E 1[2,4,5,8,9,15,11,14,19,3]

C2*S6*(-S5)*S4*C3*E2*(-S2)*S *EI [2,3,6,8,9,15,11,14,19,3]
C2 *S6 *(-S 5 )*S 4 *C3 *E2 *C2 *CI *61 ] [2,4,6,8,9,15,11,14,19,3]

t2* c2*s6*(-s5)*(-s4)*c3*c 2*sl*El [2,3,5,7,10,16,11,14,19,3]
C2*S6*(-S5)*(-S4)*C3*S2*Cl *El [2,4,5,7,10,16,11,14,19,3]
C2*S 6 *(-S5)*(-S4)*S3*E2*(°S2 )*S!* I [2,3,6,7,10,16,11,14,19,3]
C2*S6*(-S5)*(-S4)*S3*E2*C2*CI*EI [2,4,6,7,10,16,11,14,19,3]
C2"$6"(-S5)*C4"($3)*C2"S I *El [2,3,5,8,10,16,11,14,19,3]
C2"$6"(-$5)*C4"(-$3)*$2"Cl *El [2,4,5,8,10,16,11,14,19,3]
C2*S 6*(-S5)*C4*C3*E 2 "(-S 2 )*SI*CJ [2,3,6,8,10,16,11,14,19,3]
C2*S6*(-S5)*C4*C3 *42*C2*CI*CI ] [2,4,6,8,10,16,11,14,19,3]

t2 * I c 6.c5.c4,c3.c2,S i*E1 [2,3,5,7,9,17,12,14,19,3]
C2*S6*C5*C4*C3*S,2,*CI* [2,4,5,7,9,17,12,14,19,3]
C2*S6*C5*C4*S 3*E 2*(-S 2 )*S1 *EI [2,3,6,7,9,17,12,14,19,3]
C2*S6*C5*C4*S3*E2*C2*CI*El [2,4,6,7,9,17,12,14,19,3]

c2.$6.c5,s4,(-$3)*c2.S i *F1 [2,3,5,8,9,17,12,14,19,3]
C2*S 6*C5*S4*(-S3)*S 2 *Cl *El [2,4,5,8,9,17,12,14,19,3]
C2*S 6*C5*S4*C 3 *E2*(-S 2 )*S1*El [2,3,6,8,9,17,12,14,19,3]
C2*S 6*C5*S4*C 3*C2 *C2*CI*El ] [2,4,6,8,9,17,12,14,19,3]

t2* C2*S 6 C5*(-S4)*C3*C 2 "SI*El [2,3,5,7,10,18,12,14,19,3]
C2 "S6*C 5*(-S4 )C 3* S2*C"Cl*E1 [2,4,5,7,10,18,12,14,19,3]
C2*S6*C5*(-S4)*S3*E2*(-S2)*SI*EI [2,3,6,7,10,18,12,14,19,3]
C2*S6*C5*(-S4)*S3*E2*C2*Cl*E- 1[2,4,6,7,10,18,12,14,19,3]
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C2"S6"C5"C4"(-$3)*C2"S I *ElI [2,3,5,8,10,18,12,14,19,3]
C2.$6.C5.C4.(-$3)*$2.*C *E 1 [2,4,5,8,10,18,12,14,19,3]
c2.$6.C5.C4.C3.E2 *('$2)*SI *Ft 1[2,3,6,8,10,18,12,14,19,3]
C2*S 6*C5*C4"C3"E 2*C2*Cl*El 1 [2,4,6,8,10,18,12,14,19,3] _

t * (-S2)*E2*(-S6)*C5*C4*C 3*C2*S I *E1 [2,3,5,7,9,15,11,13,20,3]
(-$2)*E2"(-$6)*C5"C4"C3 *$2 el *E 1 [2,4,5,7,9,15,11,13,20,3]
(-$2)*E2"('$6)*C5"C4"$3 *62 *(-$2)*S1 *F- [2,3,6,7,9,15,11,13,20,3]
(-S2)*E2*(-S6)*C5*C4*S3*F-2*C2*CI *E 1[2,4,6,7,9,15,11,13,20,3]

(-S2)*E2 *(-S 6 )*C 5 *S4 *(-S 3 )*C 2 *SI*EI [2,3,5,8,9,15,11,13,20,3]
(-S 2 )*6 2 *(-S 6 )*Cs*S4*(-S3 )*S 2 *Cl*E1  [2,4,5,8,9,15,11,13,20,3]
(-$2)*E-2"(-S6)*C5"$4"C3 *F2*(-S2)*S1 *8 [2,3,6,8,9,15,11,13,20,3]
(-s2)*E2*(-S 6 )*C 5 *S4 *C3 *E2*C 2 *CI*FI 1 [2,4,6,8,9,15,11,13,20,3]

t2* (-S 2)*E2*(-S 6)*C5*(-S4 )*C3*C2* s* .E1  [2,3,5,7,10,16,11,13,20,3]
(-S2,)*e2*(-S6)*Cs*(-S4)*C3*S2*CI*FI [2,4,5,7,10,16,11,13,20,3]
(-s2)*E2*(-S6)*c5*(-s4)*s3*E2,*(-s2)*s1 *EI [2,3,6,7,10,16,11,13,20,3]
(-$)*E2 *(-$6)*C5 *(-S4)*$3 *E2 *C2*Cl*-I [2,4,6,7,10,16,11,13,20,3]
(-$2)*E2"(-$6)*C5"C4"(-$3)*C2"SI *EI [2,3,5,8,10,16,11,13,20,3]
(-$2)*E2"*(-$6)*C5"C4"(-$3)*$2"*Cl *E [2,4,5,8,10,16,11,13,20,3]
(-S2)*C2*(-S6)*C5*C4*C3*E2'*(-S2))*S *E 1 [2,3,6,8,10,16,11,13,20,3]
(-S1)*E2*(-S6)*C5*C4*C3*E2*C2*CI*EI [2,4,6,8,10,16,11,13,20,3]

t2* (-S 2 )*F,*(-S 6 )*S 5 *C4 *C3*C 2 *SI *el [2,3,5,7,9,17,12,13,20,3]
(-S,)*E2*(-S6)*S5*C4*C3*S-*C 1 *EI [2,4,5,7,9,17,12,13,20,3]
(-S2)*E2 *(-$6)* S5.C4*$3 *E2.(-$2)*S ,I *[2,3,6,7,9,17,12,13,20,3]

(-$2)*E2 *(-$6)*S5"C4"$3 *E2 *C2"Cl *F [2,4,6,7,9,17,12,13,20,3]
(-$2)*E2"(-$6)*$5"$4"(-$3)*C2"S *61 *[2,3,5,8,9,17,12,13,20,3]

(-$2-)*E2*(-$6)*$5.$4*(-$3)*$2.Cl *Fl [2,4,5,8,9,17,12,13,20,3]
(-S 2)*F*(-S6 )*S5 *S4 *C 3* *(-S 2 )*SI*1 [2,3,6,8,9,17,12,13,20,3]
(-s2)*62*(-S 6)*s5 *S4*C3*E2*C 2*Ci* 1 1i [2,4,6,8,9,17,12,13,20,3]

t2* 2 (-S2)*2.*(-S 6)*S5*(-S4)*C3*C2*SI*CI [2,3,5,7,10,18,12,13,20,3]
(-$2)*E2*(-$6)*$5"(-$4)*C3"$2"C 1 *Fl [2,4,5,7,10,18,12,13,20,3]
(-S 2)*E 2 *(-S6)*S5*(-S4)*S3*E2*(-S2)*SI *v1  [2,3,6,7,10,18,12,13,20,3]
(-S2)*E&*(-S 6 )*S 5 *(-S4)*S3*E2 *C2*C1 *I [2,4,6,7,10,18,12,13,20,3]
(-$2)*-2 *(-$6)*$5 *C4"(-$3)*C2"S *El [2,3,5,8,10,18,12,13,20,3]
(-$-)*E2"*(-$6)*$5"C4"(-$3)*$2"Cl *EI [2,4,5,8,10,18,12,13,20,3]
(-S2)*E2*(-S6)*S5*C4*C3*E2*(-S2)*SI *EI [2,3,6,8,10,18,12,13,20,3]
(-s2)*12*(-S 6)*S5*C4*C3*62*C2*CI*cI ] [2,4,6,8,10,18,12,13,20,3]_
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t * [ (-S2)*c2* c6*(-s5)*C4*c3*c2*si*E1  [2,3,5,7,9,15,11,14,20,3]
(-S2)*-2 *C6*(-S5)*C4.C3 *S2 *C 1*E [2,4,5,7,9,15,11,14,20,3]
(-S2)*F-2*C6*(-S5)*C4*S3*E2*(-S2)*S I *1 [2,3,6,7,9,15,11,14,20,3]
(-S2)*F-2*C6*(-S5)*C4*S3*E2*C2*CI*,I [2,4,6,7,9,15,11,14,20,3]
(-S2)*E2*C6*(-S5)*S4*('S3)*C2*S I *El [2,3,5,8,9,15,11,14,20,3]
(-$2)*E2 *C6"(-$5)*S4'(-$3)*$2* *el.l [2,4,5,8,9,15,11,14,20,3]
(-S2)*E-2*C6*(-S5)*S4*C3*-2-*(-S2)*S *Pl [2,3,6,8,9,15,11,14,20,3]
(-S 2 )*s 2 *C6 *(-S 5 )*S 4 *C3 *E2 *C2 *CI*-I 1 [2,4,6,8,9,15,11,14,20,3]

t12* (-s2)*s2*c 6*(-S5)*(-S 4)*c3*c2*SI*E1  [2,3,5,7,10,16,11,14,20,3]
(-S2)*E-2*C6*(-S5)*(-S4)*C3*S2*C 1 *F [2,4,5,7,10,16,11,14,20,3]
(-S 2 )*E 2 *C6 *(-S 5 )*(-S 4 )*S 3 *E2*(-S2 )*S I *- 1 [2,3,6,7,10,16,11,14,20,3]
(-S2)*E2*C6*(-Ss)*('S4)*S3*E2*C2*C I*FI [2,4,6,7,10,16,11,14,20,3]
(-S2)*E2*C6*(-S5)*C4*(-S3)*C2*S 1 *Fl [2,3,5,8,10,16,11,14,20,3]
(-S2)*E2*C6*(-S5)*C4*(-S3)*S2*Cl *Fl [2,4,5,8,10,16,11,14,20,3]
(-S2)*E2*C6*(-S 5 )*C 4 *C3*6 2 *(-S2)*SI* .I [2,3,6,8,10,16,11,14,20,3]
(-S2)*E2*C 6 *(-S 5 )*C 4 *C3 *-*C 2 *CI*EI J [2,4,6,8,10,16,11,14,20,3]

t * (-S 2)*C2*C 6*C5*C4*C3 *C2*S ?I .E [2,3,5,7,9,17,12,14,20,3]
(-S 2 )*E2*C 6 *C5*C4*C3*S2 *Cl*EI [2,4,5,7,9,17,12,14,20,3]
(-s 2 )*E2 *C6 *C 5 *C4 "S3 *E2 *(-S 2 )*SI*EI [2,3,6,7,9,17,12,14,20,3]
(-S2)*E2*C6*C5*C4*S3"E2"C2*Cl *EI [2,4,6,7,9,17,12,14,20,3]
(-$2)*C2"C6"C5"$4"(-$3)*C2"S I *E 1 [2,3,5,8,9,17,12,14,20,3]
(-S2)*E2)*C6*C5*S4*(-S3)*s2)*el*El [2,4,5,8,9,17,12,14,20,3]
(-S 2)*E2*C 6 *C5*S 4 *C 3 *E2 *(-S 2 )*SI *Cl [2,3,6,8,9,17,12,14,20,3]
(-s2)*E2*C 6 *C5 *S4 *C3*E2*C 2 *CI*C 1* [2,4,6,8,9,17,12,14,20,3]

t 22 * I (-S2)*c2*C6*C5*(-S4)*C3*C2*S I *F- [2,3,5,7,10,18,12,14,20,3]
(-S 2 )*E 2 *C6*C 5*(-S4 )*C3 *S2 *Cl*El [2,4,5,7,10,18,12,14,20,3]
(-S2)se2 *C6*C5*(-S4)*S3*E2*(-S2)*S 1 *Eli [2,3,6,7,10,18,12,14,20,3]
(-S2)* 65-C [2,4,6,7,10,18,12,14,20,3]

(-s 2)*E 2 "C6*C 5 "C4*(-S 3 )*C 2*S 1 *-1  [2,3,5,8,10,18,12,14,20,3]
(-$2)*F2"C6"C5*C4"(-$3)*$2"CI *F- 1[2,4,5,8,10,18,12,14,20,3]

(-S2)*E2*C6*C5*C4*C3*F2*(-S2)*S I*-1 [2,3,6,8,10,18,12,14,20,3]
(-S2)*E2 *c6 *C5 *C4 *c 3 *E2 *C2 *CI* 1  J I [2,4,6,8,10,18,12,14,20,3]_i*

Arrays of coefficients and phase indices for P 17,2 1.

P 17,21 = S2 [4] P 15,11 + c2 [4] P15,21
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y-[-*. ti*A S2.C 6.C5*C4*C3.C2.Cl [1,3,5,7,9,15,11,13,19,4]

S2 *C6*C5*C4 "C3*S 2*(-S1) [1,4,5,7,9,15,11,13,19,4]

s2*c6*c5*c4s 3*sE2*(-s2)*cl [1,3,6,7,9,15,11,13,19,4]
S2 *C6*C5*C4*S 3 *.E*C2*(-S 1) [1,4,6,7,9,15,11,13,19,4]
S2*C6*C 5*S 4*(-S 3 )*C 2*C 1  [1,3,5,8,9,15,11,13,19,4]

S2 *C6 *C5*S4*(-S 3 )*S 2 *(-S 1) [1,4,5,8,9,15,11,13,19,4]
S2"*C6*C5*S4*C 3*E2"(-s$)*Cl [1,3,6,8,9,15,11,13,19,4]
s2*c6*c5*s4*c3*E:*c2*(-s I) [ 1,4,6,8,9,15,11,13,19,4]

t12* S2.*C6 C5.(-S4)*C3.C2.Cl [1,3,5,7,10,16,11,13,19,4]
$2"C6"C5"(-S4)*C3"$2"*(-S 1I) [ 1,4,5,7,10,16,11,13,19,4]
$2")*C6"C5"(-S4)*$3"-2"('$2)*Cl [1,3,6,7,10,16,11,13,19,4]

S2*C 6 *C5*(-S 4 )*S 3 *6 2 *C2 *(-Si) [1,4,6,7,10,16,11,13,19,4]
S2*C 6*C5*C4*(-S3)*C2*Cl [1,3,5,8,10,16,11,13,19,4]
S2*c6.c 5*c4*(-S3)*S2*(-s1) [1,4,5,8,10,16,11,13,19,4]
$2.*c6.c5.c4.c3.E2.(-$2,)*Cl [1,3,6,8,10,16,11,13,19,4]
S2*C6*C5*C4*C3*E2*C2*(-SI) ! [1,4,6,8,10,16,11,13,19,4]

hi * c6"s5"c4"c3"c2"cl [1,3,5,7,9,17,12,13,19,4]
S2 *C6 *S5 *C4 *C3 *S2 *(-SI) [1,4,5,7,9,17,12,13,19,4]

$2*C6*S5*C4*S3*62 *(-$2) l [ 1,3,6,7,9,17,12,13,19,4]
s2*c6*s5*ca*s3*F2'*c2*(-sI) [ 1,4,6,7,9,17,12,13,19,4]
S2*C 6*S5*S4*(-S 3)*C2*Cl [1,3,5,8,9,17,12,13,19,4]

s2'*c6*s5*s4*(-s3)*s'-*(-sl) [1,4,5,8,9,17,12,13,19,4]
S2)*C6*S5*S4*C3*E2*(-S2)*C1 [1,3,6,8,9,17,12,13,19,4]

S2*C 6 *S5 *S4 *C3 *C2*C2 *(-SI) ] [1,4,6,8,9,17,12,13,19,4]

t2* 2 S"C6*S5*(-S4)*C3*C2*Cl [1,3,5,7,10,18,12,13,19,4]
$2 *C6*S5*(-S4)*C3 *$*(-SI) [ 1,4,5,7,10,18,12,13,19,4]
S2*C6 *S5 *(-S 4 )*S3*E2*(-S2)*Cl [1,3,6,7,10,18,12,13,19,4]

S2*C6 *S5 *(-Sa)*S3*E2 *C2*(-SI) [ 1,4,6,7,10,18,12,13,19,4]
$2 *C6"S5"C4"(-$3)*C2"Cl [ 1,3,5,8,10,18,12,13,19,4]
$2"C6"$5"C4"(-$3)*$2"*(-S1) [ 1,4,5,8,10,18,12,13,19,4]

S2*C 6 *S5 *C4 *C3*E 2 *(-S2)*Cl [1,3,6,8,10,18,12,13,19,4]
S2.*C6.S5.C4.C3.E2*C2*(°SI) ][1,4,6,8,10,18,12,13,19,4] _

tl* [ $2*s6*(-s5)*c4*c3.c2.cl [ 1,3,5,7,9,15,11,14,19,4]
S"*S6*(-S5 )*C4 *C3 *S2*(-SI) [ 1,4,5,7,9,15,11,14,19,4]
$2. S6*(-S5)*C4*S3*E2*(-S))*Cl [ 1,3,6,7,9,15,11,14,19,4]
S2*S6 *(-S5)*C4 *S3 *E2 *C2*(-SI) [ 1,4,6,7,9,15,11,14,19,4]
S2*S6*(-S 5 )*S 4 *(-S3)*C2*C1 [1,3,5,8,9,15,11,14,19,4]

s2*S6*(-S5)*S4*(-S3)*S2*(-SI) [1,4,5,8,9,15,11,14,19,4]
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S2*S6*(-S5)*S4*C3*Ei2 *(-S 2 )*Cl [1,3,6,8,9,15,11,14,19,4]
S2*S6 *(-S 5)*S4*C 3 *- 2 *C2 *(-SI) ] [1,4,6,8,9,15,11,14,19,4]

t12* S2*S 6 "(-S5)*(-S4)*C3*C2"Cl [1,3,5,7,10,16,11,14,19,4]
S2*S6*(-S5)*(-S4)*C3*S2*(-SI) [ 1,4,5,7,10,16,11,14,19,4]
s2 *s6*(-s5)*(-s4)* s3 *2 (-s2)*cI [ 1,3,6,7,10,16,11,14,19,4]
s2'*s6*(-s5)*(-s4)*s3*P-2*C2*(-s I) [ 1,4,6,7,10,16,11,14,19,4]
s2*s6*(-s 5)*c4*(-s 3)*c2*cl [ 1,3,5,8,10,16,11,14,19,4]
$2.$*S6.(-$5).c4.(-$3).$2.(-s ) [ 1,4,5,8,10,16,11,14,19,4]
$2 *$6"(-S5)*C4"C3 *E2 *(-$2)*Cl [ 1,3,6,8,10,16,11,14,19,4]
s2 "S6*(-S5 )*C 4*C 3 *C2*C 2 *(-S1) ] [1,4,6,8,10,16,11,14,19,4]

t2l * s6*c5*c4*c3*c2*cl [1,3,5,7,9,17,12,14,19,4]
S2*S 6*C5 *C4 *C3*S 2 *(-si) [ 1,4,5,7,9,17,12,14,19,4]
$2.$6.C5.C4.$3.E-2.(-$2)*Cl [ 1,3,6,7,9,17,12,14,19,4]
S2*S6*C5 *C4 *S3*.2*C2.(-S1) [ 1,4,6,7,9,17,12,14,19,4]
S2 *S6*C5 *S4 *(-S3 )*C 2*Cl [1,3,5,8,9,17,12,14,19,4]
S2*S 6*C5 *S4 *(-S3)*S2*(-SI) [ 1,4,5,8,9,17,12,14,19,4]
S2*S6*C5*S4*C3*E 2*(-S2 )*CI [1,3,6,8,9,17,12,14,19,4]
S2*S 6 *C5 *S4 *C3 *E2*C 2 *(-SI) [ 1,4,6,8,9,17,12,14,19,4]

t22* S2$S 6*c5*(-s4)*c3*c2*cl [1,3,5,7,10,18,12,14,19,4]
$2.$S6.c5.(-s4)*c3.$2.*(-si) [1,4,5,7,10,18,12,14,19,4]

$2 *S6*C5*(-S4)*S3*-2-*(-S2)*C 1[1,3,6,7,10,18,12,14,19,4]

$2.$S6-c5.(-$4)*s3*E2.c2.(-S I) [1,4,6,7,10,18,12,14,19,4]
S2"*S6 C5*C4"(-S3)*C 2 C 1  [1,3,5,8,10,18,12,14,19,4]
$"$6"C5"C4"(-$3)*$2"(-S I ) [1,4,5,8,10,18,12,14,19,4]

S2*S 6*c5*c4*c 3*C2*(-S2)*Cl [1,3,6,8,10,18,12,14,19,4]

S2*S 6*C5 *C4*C 3*"2*C2 *(-si) ] [1,4,6,8,10,18,12,14,19,4] _ U
tll * I c2* 2*(-S6)*c5*c4*c3.c2*cl [1,3,5,7,9,15,11,13,20,4]

C2.E2.(-S6).C5*C4*C3*S2*(-SI) [1,4,5,7,9,15,11,13,20,4]

C2.C 2*(-S 6 )*C5*C4*S 3 *E 2 *('S 2 )*CI [1,3,6,7,9,15,11,13,20,4]
c2.2.*(-$6)*C5.C4.$3.E2.*c2.(-s1) [ 1,4,6,7,9,15,11,13,20,4]
C2*F-2*(-S6)*Cs*S4*(-S3)*C2*CI [1,3,5,8,9,15,11,13,20,4]

C2*E 2 *(-S 6 )*C 5 *S4 *(-S 3 ).S 2*(-S1) [1,4,5,8,9,15,11,13,20,4]
C2*E2*(-S6)*Cs*S4*C3*P-2*(-S2)*C 1 [1,3,6,8,9,15,11,13,20,4]

C2 *E2*(-S 6)*C 5 *S4 *C3 *e2*C2 *(-SI) 1 [1,4,6,8,9,15,11,13,20,4]

t12* c2*. 2*(-S 6 )*c 5*(-S4 )*C 3*C 2*Cl [1,3,5,7,10,16,11,13,20,4]

C2*6-2*('S6)*C5*(-S4)*C3*S2'*(-SI) [1,4,5,7,10,16,11,13,20,4]

C2*F-2*(-S6)*Cs*(-S4)*S3*E2*(-S2)*Cl [1,3,6,7,10,16,11,13,20,4]
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C2.2*(-$6)*C5"(-S4)*$3*E2 *C2"(-S) [[1,4,6,7,10,16,11,13,20,4]

C2*F-2*(-S6)*C5*C4*(-S3)*C2*C 1 [1,3,5,8,10,16,11,13,20,4]

C2"E2 *(-$6)*C5"C4"(-$3)*$2 *(-S1) [1,4,5,8,10,16,11,13,20,4]

c2.E .(-s6)*C5.c4.c3 *F-2 *(-s2)*c 1 [1,3,6,8,10,16,11,13,20,4]
C2 *c2 *(-S 6 )*C5*C4 *C3 *e2*C2 *(-SI) 1 [1,4,6,8,10,16,11,13,20,4]

t2* I c2*E2*(s6)*s5*c4*c3*c2*cl [1,3,5,7,9,17,12,13,20,4]
c2*E2*(-s6)*s5*c4.c3.s2*(-SI) [ 1,4,5,7,9,17,12,13,20,4]
c2. *(-$6)*S5"C4"$3 *E2 *(-$2)*Cl [ 1,3,6,7,9,17,12,13,20,4]
C2 *C2*(-S6 )*S 5 *C4 *S3*.2*C 2 *(-S1) [1,4,6,7,9,17,12,13,20,4]
C2*C2*(-S 6 )*S 5 *S4 *(-S3)*C2 *Cl [ 1,3,5,8,9,17,12,13,20,4]
c2*C2*(-s 6 )*s 5 *s4*(-s3)*s2*(-s1) [ 1,4,5,8,9,17,12,13,20,4]
C2*E2*(-S6)*S5*S4*C3*E2*(-S 2)*CI [1,3,6,8,9,17,12,13,20,4]
C2*E 2*(-S6 )*S5*S4*C 3 *C2 *C2*(-SI) 1 [1,4,6,8,9,17,12,13,20,4]

t22 * C2.6e*(°S 6 )*S 5 *(-S 4 )*C 3 *C2*Cl [1,3,5,7,10,18,12,13,20,4]

c2*E2*(-s6)*s5*(-s4)*c3*s2-*(-si) [1,4,5,7,10,18,12,13,20,4]
c2.E2 *(-S6)*S5*(-S4)*S3*E2 *(-$2)*Cl [1,3,6,7,10,18,12,13,20,4]

C2*E 2*(-S6)*S5*(-S4)*S3*E2 *C2*(-sI) [1,4,6,7,10,18,12,13,20,4]
c2.E•2.(-$6).s5.C4.(-$3)*c2.cI [1,3,5,8,10,18,12,13,20,4]
C2.*•2.(-$6)*S5.C4.(-$3)*$2.*(-S1) [ 1,4,5,8,10,18,12,13,20,4]
c2.E *(-$6)*S5"C4"C3 *E2"(-$2)*Cl [[1,3,6,8,10,18,12,13,20,4]

C2*62*(-S 6)*Ss*C 4*C3*42½*C 2*(-SI) 1 [1,4,6,8,10,18,12,13,20,4] _

tll c2*E2*c6*(-s5)*c4*c3*c2*cl [1,3,5,7,9,15,11,14,20,4]
C2*.2*C6 *(-S5)*C4*C 3 *S2 *(-Sl) [ 1,4,5,7,9,15,11,14,20,4]
c2.-2 *C6"(-S5)*C4"$3 *F2 *(-$2)*Cl [ 1,3,6,7,9,15,11,14,20,4]
c2*•2*c6*(-S5)*c4*S 3 .E2 .c2*(-s1) [1,4,6,7,9,15,11,14,20,4]

C2*E2*C6*(-S 5)*S4*(-S 3)*C2*Cl [1,3,5,8,9,15,11,14,20,4]

C2*IE2*C6*(-S5)*S4*(-S3)*S2*(-S 1) [1,4,5,8,9,15,11,14,20,4]

C2*E 2 *C6*(-S5)*S4 *C3*F2*(-S 2)*Cl [1,3,6,8,9,15,11,14,20,4]
c2.1 2*c6(-S5)[S4.C3.E2.C2.(-S1) 1,4,6,8,9,15,11,14,20,4]

t12* I c2*F2*c 6*(-s5)*(-s4)*c3*c2*cl [1,3,5,7,10,16,11,14,20,4]
C2*E2*C6*(-S5)*(-S4)*C3*S2*(-S1) [1,4,5,7,10,16,11,14,20,4]
C2*E2*C 6 *(-S5)*(-S4)*S3*E2 *(-S2)*C1 [1,3,6,7,10,16,11,14,20,4]

C2*-2*C6*(-S5)*(-S4)*S3*e2*C2*(-S1) [1,4,6,7,10,16,11,14,20,4]
C2*c-2*C6*(-S5)*C4*(-s3)*C2*C 1 [1,3,5,8,10,16,11,14,20,4]
C2*E 2*c 6*(-S5)*C4*(-S 3)*S2*(-SI) [ 1,4,5,8,10,16,11,14,20,4]
C2*F,)*C6*(-S5)*C4*C3*,2 *(-$2)*Cl [ 1,3,6,8,10,16,11,14,20,4]
C2 *F2 *C6 *(-S 5 )*C 4 *C3 *F2 *C2 *(-Si) [ 1,4,6,8,10,16,11,14,20,4]
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t21* [ C2*.2.C6*C5.C4C3*C2C1 [1,3,5,7,9,17,12,14,20,4]
c2*.2*c6*c5*c4*c 3*S2*(-S1) [1,4,5,7,9,17,12,14,20,4]
C2.-2.C6.C5.C4.S3.E-2*(-s2)*Cl [ 1,3,6,7,9,17,12,14,20,4]
C2*E2 *C6*C5*C4*S3*E2*C2"(-si) [1,4,6,7,9,17,12,14,20,4]
C2*F-2*C6*C5*S4*(-S3)*C2*C1 [1,3,5,8,9,17,12,14,20,4]

C2"E2 *C6*C5*S4*(-S3)*S2*(-S 1) [ 1,4,5,8,9,17,12,14,20,4]
C2*E,2*C6*C5*S4*C3*F,2*(-S2)*C 1 [1,3,6,8,9,17,12,14,20,4]

C2*.2*C6*C5*S4*C3*E2*C 2*(-s1) J [1,4,6,8,9,17,12,14,20,4]

t22 * C2 2*C6*C5*(-S4)*C3*C2*Cl [1,3,5,7,10,18,12,14,20,4]

c2*E-I*c6*c5*(-s4)*c3*s2*(-si) [ 1,4,5,7,10,18,12,14,20,4]
c2.E2*C6*c5*(-S4)*Sa*C2*(-s2)*CI [ 1,3,6,7,10,18,12,14,20,4]
C2.E2.C6.c5*(-S4)*S3*F-2*C2*(-sI) [ 1,4,6,7,10,18,12,14,20,4]
C2 *E2*C 6 *C5*C4*(-S3)*C2*Cl [ 1,3,5,8,10,18,12,14,20,4]
c2*. 2*c6*c5*c4*(-S3)*S2*(-si) [ 1,4,5,8,10,18,12,14,20,4]
C2*E2*c6*C5*Ca*C3*E2*(-s2)*Cl [ 1,3,6,8,10,18,12,14,20,4]
c2 *E2.c 6*c5*c4*c3*E2*c2*(-s1) ! [ 1,4,6,8,10,18,12,14,20,4] -

Arrays of coefficients and phase indices for P 17,2 2.

P 17 ,2 2 = s 2 [4] P 1 5, 12 + C2 [4] P 15 ,2 2

17,•2 t11* t sr *c6 .c*5c4*c3*c2*S.i*E [2,3,5,7,9,15,11,13,19,4]

S2*C 6 .C 5*C4*C3*S-.*Cl*EI [2,4,5,7,9,15,11,13,19,4]
s2*c6*c5*C4*s3*62*(-s2)*s I *E 1 [2,3,6,7,9,15,11,13,19,4]
$2"*C6"C5"C4"$3"E2"C2"Cl *C [2,4,6,7,9,15,11,13,19,4]
$2.C6.C5.S4.(-$3)*C2.S I *El [2,3,5,8,9,15,11,13,19,4]
S2*C 6*C5*S4*(-S3)*S2*CI*El [2,4,5,8,9,15,11,13,19,4]
$2 *C6"C5 *S4"C3 *F2 *(-$2)*SI *Fl [2,3,6,8,9,15,11,13,19,4]
Sl*C6*C5*S4*C3*E2*C2*CI*I 1 [2,4,6,8,9,15,11,13,19,4]

t* S2 *C6 *C5*(-S4)*C3*C2* s]*E1  [2,3,5,7,10,16,11,13,19,4]
S2 *C6*C5*(-S4)*C3 *S2-*CI*- [2,4,5,7,10,16,11,13,19,4]
S2*C6*C5*(-S4)*S3*E2*(-S2)*S 1 *EI [2,3,6,7,10,16,11,13,19,4]
S2*C6*C5*(-S4)*S3*F-2*C2*CI*El [2,4,6,7,10,16,11,13,19,4]
$2"C6"C5"C4"(-$3)*C2"S I*C 1[2,3,5,8,10,16,11,13,19,4]

S2"*C6"C5"C4"(-$3)*$2"Cl *E 1[2,4,5,8,10,16,11,13,19,4]

S2*C6*C5*C4*C3*F2-*(-S2)*S I *E 1[2,3,6,8,10,16,11,13,19,4]

S2*C6*C5*C4*C3*E2.c2.cI.* I 1 [2,4,6,8,10,16,11,13,19,4]
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t 21 * j S2*C6*S5 *C4 *C3*C2*SI*EI [2,3,5,7,9,17,12,13,19,4]
S2 *C6 .S5*C4*C3*S2 *CI*EI [2,4,5,7,9,17,12,13,19,4]
S2*C6*S5*C4"$3*E 2*(-S2)*SI *Ej [2,3,6,7,9,17,12,13,19,4]
S2*C6*S5*C4*S3*62*C2*CI*EI [2,4,6,7,9,17,12,13,19,4]
$2*C6"S5"$4"(-$3)*C2"S 1 *1 [2,3,5,8,9,17,12,13,19,4]
$2"*C6"$5"$4"(-$3)*$2"C1"E1 [2,4,5,8,9,17,12,13,19,4]
$2 *c6*s5*s4*c3*E2 *(-$2)*S1 *E[2,3,6,8,9,17,12,13,19,4]
S2'*C6*S5*S4*C3*E2*C2*C *El [2,4,6,8,9,17,12,13,19,4]

t2* i S2 *C6 *S5 *(-S 4 )*C 3 *C2 *SI*Fi [2,3,5,7,10,18,12,13,19,4]
$2 *C6"$5"(-$4)*C3 *$2 *el*C6 [2,4,5,7,10,18,12,13,19,4]
$2"C6" S5*(-S4)*S3 *6 *(-$2)*SI *EI [2,3,6,7,10,18,12,13,19,4]
$2"*C6"$5"(-$4)*$3",2 *C2"Cl*Cl [2,4,6,7,10,18,12,13,19,4]
$2"C6"S5"C4"(-$3)*C2"S *Cl [2,3,5,8,10,18,12,13,19,4]
S2*C 6 *S5*C4 *(-S3 )*S2*C *El [2,4,5,8,10,18,12,13,19,4]
S2*C6*S5*C 4*C3*E 2*(-S2 )*S I *F1 [2,3,6,8,10,18,12,13,19,4]
S2*C 6 *S5*C4 "C3"E2"C 2"Cl*El [2,4,6,8,10,18,12,13,19,4] _

tl* [ $2*S6.(-S 5)*C4*C3*C2*S1.IE [2,3,5,7,9,15,11,14,19,4]
$2.$S6.(-s5)*c4.c3.$2.*Cl *Fl [2,4,5,7,9,15,11,14,19,4]
$2 *$6"(-S5)*C4"$3*2 *(-$2 )*SI*E [2,3,6,7,9,15,11,14,19,4]
$2.$6*(-$5)*C4.$3*E2.C2Cl I*Fi [2,4,6,7,9,15,11,14,19,4]
S2*S6*(-S5)*S4*(-S3)*C2*SI*E1 [2,3,5,8,9,15,11,14,19,4]
$ *S6*(-S5)*S4*(-S3)*S2*Cl *El [2,4,5,8,9,15,11,14,19,4]
$ * $6"(-$5)*S4"C3 *E2"(-$2)*S1 *El [2,3,6,8,9,15,11,14,19,4]
S2*S 6 *(-S 5 )*S 4 *C3*E 2 *C2*Cl*eI ] [2,4,6,8,9,15,11,14,19,4]

t12* S2*S 6*(-S5 )*(-S 4 )*C 3 *C2 *S1*E1  [2,3,5,7,10,16,11,14,19,4]
$2 *S6*(-S5)*(-S4)*C3*S2*CI*F-I [2,4,5,7,10,16,11,14,19,4]
S2*S6*(-S5)*(-S4)*S3*-2*(-S2)*S 1 *Fl [2,3,6,7,10,16,11,14,19,4]
$.$S6 *('S5)*('$4)* S3*E2*C2*Cl*f-1 [2,4,6,7,10,16,11,14,19,4]
S2*S6"(-S5)*C4*(-S3)*C2*SI*El [2,3,5,8,10,16,11,14,19,4]
$2 *$6"(-S5)*C4"(-$3)*$2 *Cl*Fl [2,4,5,8,10,16,11,14,19,4]
S2*S6*(-S5)*C4*C3*E2*(-S2)*S 1 *El [2,3,6,8,10,16,11,14,19,4]
S2*S 6*(-S5)*C4 *C3*c2*C2 *CI*El ] [2,4,6,8,10,16,11,14,19,4]

t2l S2 *S6*C5*C4*C3.C 2*S1*Ei [2,3,5,7,9,17,12,14,19,4]
S$2*S6*C5 *C4 *C3*S2*Cl*81 [2,4,5,7,9,17,12,14,19,4]
$2*$6.C5"C4"$3'2"(-$2)*S 1 *El [2,3,6,7,9,17,12,14,19,4]
S2*S 6 *C5 *C4 *S3 *E2*C 2 *CI *EI [2,4,6,7,9,17,12,14,19,4]
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S2*S6*C5*S4*(-S3)*C2*S I*El [2,3,5,8,9,17,12,14,19,4]
$2"$6"C5"$4"(-$3)*$2"C l*F- 1 [2,4,5,8,9,17,12,14,19,4]
S2*S6*Cs*S4*C3*E2)*(-S2)*S I *E 1[2,3,6,8,9,17,12,14,19,4]
S2,S6,C5,S4,C3,E2,C2,Cl, 1 [2,4,6,8,9,17,12,14,19,4]

t2* s2*s6*c5*(-s4)*c3*c2*sl*E1 [2,3,5,7,10,18,12,14,19,4]
S2*S6*C5*(-S4)*C3* S2*Cl *E1  [2,4,5,7,10,18,12,14,19,4]
$2*$6 *C5 *(-S4)*$3*2 *($2)*SI *E [2,3,6,7,10,18,12,14,19,4]

S2*S 6"C5*(-S 4 )*S 3 *E2 *C2 *Cl*eI [2,4,6,7,10,18,12,14,19,4]
$2"$6"C5"C4"(-$3)*C2"S l'El [2,3,5,8,10,18,12,14,19,4]
S2*S6*C5*C4*(-S3)*S 2 "C1*Et [2,4,5,8,10,18,12,14,19,4]
$2 *$6"C5"C4"C3 *62 *(-S2)*SI*1 [2,3,6,8,10,18,12,14,19,4]
s2-*s 6*c5*c4*c3*EC2c*cI*E ] [2,4,6,8,10,18,12,14,19,4] _

t * C2*.2*(-S 6 )*C5*C4*C3*C2S I *F-1 [2,3,5,7,9,15,11,13,20,4]
C2"E2"*(-$6)*C5"C4"C3"$2"*Cl *E [2,4,5,7,9,15,11,13,20,4]
C2*E2*(-S6)*C5*C4*S3*E2*(-S2)*S 1 *El [2,3,6,7,9,15,11,13,20,4]
C2*E2*'(-S6)*C5*C4*S3*,2*C2*Cl *CI [2,4,6,7,9,15,11,13,20,4]
C2*E2*(-S6)*C5*S4*(-S3)*C2*Sl*EI [2,3,5,8,9,15,11,13,20,4]
C2*E2*(-S6)*C5*S4*(-S3)*S2*CI * 1 [2,4,5,8,9,15,11,13,20,4]
C2"E2"(-$6)*C5"$4"C3 *E2 *(-S2)*S1 *E 1[2,3,6,8,9,15,11,13,20,4]

C2*E2*(-S 6 )*C5*S4*C3*E2*C2*CI*I ] [2,4,6,8,9,15,11,13,20,4]

t12* C2*F2*(-S6)*Cs*(-S4)*C3*C2* sI.*1 [2,3,5,7,10,16,11,13,20,4]
C2*E-,*(-S6)*Cs*(-S4)*C3*S2*Cl *CI [2,4,5,7,10,16,11,13,20,4]
C2 *E2*(-S 6 )*C 5 *(-S 4 )*S 3 *E2*(-S2)*SI *E [2,3,6,7,10,16,11,13,20,4]
C2*E2'*(-S6)*C5*(-S4)* S3*F2*C2*CI*-I [2,4,6,7,10,16,11,13,20,4]
c2.E2.(-$6)*c5.c4.(-$3)*c2.s I [2,3,5,8,10,16,11,13,20,4]
C2.E2*(-S 6)*C5*C4*(-S3)*s2*Cl*EI [2,4,5,8,10,16,11,13,20,4]

C2*E-2*(-S6)*C5*C4*C3*E2*(-S2)*S) *El [2,3,6,8,10,16,11,13,20,4]
C2 *E2 *(-S 6 )*C 5 *C4 *C3 *E'*C2 *C2 *El ] [2,4,6,8,10,16,11,13,20,4]

t2* C2*e2*(-S6)*S5*C4*C3*C 2*SI*Cj [2,3,5,7,9,17,12,13,20,4]
C2 *E2*(-S6 )*S5*C4*C 3 *S2 *Cl*EI [2,4,5,7,9,17,12,13,20,4]
C2*E2*(-S6)*S5*C4*S3*E-*(-S2)*S l*EI [2,3,6,7,9,17,12,13,20,4]
C2*F- *(-S6)*S5*Ca*S3*E2*C2*C t *E 1[2,4,6,7,9,17,12,13,20,4]

C2*E-2*(-S6)*Ss*S4*(-S3)*C2*S *EI [2,3,5,8,9,17,12,13,20,4]
C2*E2*(-S6)*S5*S4*(-S3)*S2*CI*EI [2,4,5,8,9,17,12,13,20,4]
C2*E-2*(-S6)*S5*S4*C3*E2*(-S2)*SI*CI [2,3,6,8,9,17,12,13,20,4]
C2*E2*(-S 6 )*S5*S4*C3*C2*C2*CI*I 1 [2,4,6,8,9,17,12,13,20,4]
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t22* C2*E 2*(-S6)*s 5 *(-S4)*c 3 *C2*si *E- [2,3,5,7,10,18,12,13,20,4]
c2*2*(-S6)* S5 *(-S4)*C3 *$2 *CI*EI [2,4,5,7,10,18,12,13,20,4]
e2*E2 *(-S6)*S5*(-S4)*S3*E2 *(-$2)*S1*E [2,3,6,7,10,18,12,13,20,4]
C2*E2*(-S 6)*S5*(-S4)*S 3*E2*C2*CI*EI [2,4,6,7,10,18,12,13,20,4]
C2*E2*(-S6)*S5*C4*(-S3)*C2*SI*EI [2,3,5,8,10,18,12,13,20,4]
c2.E2 *(-S6)*Ss*C4*(-S3)*S2*C *E 1[2,4,5,8,10,18,12,13,20,4]

e2*E2 *(-S6)*s5*e4*c3*E2*(-S2)*S I*FI [2,3,6,8,10,18,12,13,20,4]
C2*.E2 (-s6)*s5*C4*C3*E2*C 2*C.*e l [2,4,6,8,10,18,12,13,20,4] -

tl* i c2.2* C6*(-S5)*C4*c3*C2*s]*E1  [2,3,5,7,9,15,11,14,20,4]
C2.E2 c*e6*(-SS)*C 4*C3 *S2*Cl*EI [2,4,5,7,9,15,11,14,20,4]
e2*E2*C6*(-S5)*C4*S3*E2*(-S2)*S I*EI [2,3,6,7,9,15,11,14,20,4]
C2*E2*C6*(-S5)*C4*S3*E2*C2*Cel*EJ [2,4,6,7,9,15,11,14,20,4]
c2.-2.c6.(-s5).Sa.(-s3).e2.s I *El [2,3,5,8,9,15,11,14,20,4]
e2.E2.*C6.(-S5).S4.(-S3).S2.CI.EI [2,4,5,8,9,15,11,14,20,4]
C2.2*e6*(-S5)*s4*e3 *E2 *(-S2)*SI*EI [2,3,6,8,9,15,11,14,20,4]
C2*E.*C6*(-s5)*s4*c3*E2.c 2.*el J* E [2,4,6,8,9,15,11,14,20,4]

t* I C2*E2*C 6 *(-S5)*(-S4)*C3*C2*S1*Ej [2,3,5,7,10,16,11,14,20,4]
c2.E2 .C6.(-S5).(-S4)*e3 *S2 .e -i.l [2,4,5,7,10,16,11,14,20,4]
e2.E2*C6.*(-S5)*(-Sa).S3.E2.-*(-S2)).SI .[2,3,6,7,10,16,11,14,20,4]

C2*62)*C6*(-S5)*(-S4)*S3*F2*e2*eI*EI [2,4,6,7,10,16,11,14,20,4]

e2.E2 *C6*(-S5)*e4*(-S3)*e2*s I *l [2,3,5,8,10,16,11,14,20,4]
C2.E2.*c6*(-s5)*e4*(-s3)*s2 *Cl *El [2,4,5,8,10,16,11,14,20,4]
e2.E2.c6.(-s5).e4.e3.E2 *(-$2)*S1*EI [2,3,6,8,10,16,11,14,20,4]
C2*. 2*c6 *(-s5)*C4*C3*E2*C 2 *CI*El ] [2,4,6,8,10,16,11,14,20,4]

t2l *!e2.26.e5.e4.e3.c2.s1.Ei [2,3,5,7,9,17,12,14,20,4]
c2.E2*c 6*c 5*c4*c3*S2*c 1 .El [2,4,5,7,9,17,12,14,20,4]
C2*E2*C6*Cs*C4*S3*F2*(-S2)*SI *E1 [2,3,6,7,9,17,12,14,20,4]
C2*F-2*C6*C5*C4*S3*El*C2*CI*E1 [2,4,6,7,9,17,12,14,20,4]

C2*E2*C 6 *C5*S4 *(-S3)*C2*S 1 *C1  [2,3,5,8,9,17,12,14,20,4]
e2*E2*c6.c5*s4*(-s3)*s2)*el *F 1[2,4,5,8,9,17,12,14,20,4]

C2*E2*C6*C5*S4*e3*F2*(-S2)*S I *E [2,3,6,8,9,17,12,14,20,4]
C2*.E2*C6*C5*S4*C3*E2*C 2*C.*E1  [2,4,6,8,9,17,12,14,20,4]

t2* C2*E2*C 6 *C5*(-S 4 )*c 3*C2*sl* 1 [2,3,5,7,10,18,12,14,20,4]
e2.E2.c6.C5.(-s4).e3.s.el *Cl *1[2,4,5,7,10,18,12,14,20,4]

C2*92*C6*C5*(-S4)*S3*E2*(-S2)*S I *- 1[2,3,6,7,10,18,12,14,20,4]
C2*E'*C6*C5*(-S4)*S3*E2*C2*CI *F- 1[2,4,6,7,10,18,12,14,20,4]

C2*E2*C6*C5*e4*(-S3)*e2*s I *F 1 [2,3,5,8,10,18,12,14,20,4]
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c2.E2,c6,c5,c4,(-$3),$2,c1 *61 [2,4,5,8,10,18,12,14,20,4]
c2*E2*c 6*c5 *c4*c3*E2*(-S2)*S I *EI [2,3,6,8,10,18,12,14,20,4]
C2*E2*C6*C5*C4*C 3*E2 *C2 *C2I*6 1 1 [2,4,6,8,10,18,12,14,20,4]_ I

TTPI-MRTP - 1 rc 2l] -s,[21]1
T " P19 =- MI RI P17 = el2 0 [L-S P

19 I 
1  ,F2 0 e01e10 js, 1  c~' V 2- os,[22] c~c,[22]]''

Thus,

Tl ±= {cj [21] P17,11 +(-sj) [21] P17,21}

T12 = -L {c1 [21] PI 7,12 + (-s 1) [21] P 17,22}

T2j = -, {-isi [22] P 17,11 + Elcl [22] P 17,2 1}

T22 = -JL {EISi [22] P 1 7,12 + E1C 1 [22] P 17,22}

Arrays of coefficients and phase indices for T11.( 256 terms each Tij)

T1 *=-• {cj [21] PI 7,11 + (-s1 ) [21] PI 7,2 1}

* j tll * I C1C2"C6"C5"C4"C3"C2"Cl [1,3,5,7,9,15,11,13,19,3,21]

Cl*C2*C6*C5*C 4*C3*S2*(-sI) [1,4,5,7,9,15,11,13,19,3,21]

C I*C2*C6 *C5*C4*S3*E"*(-S2)*C 1 [1,3,6,7,9,15,11,13,19,3,21]

Cl*c2.c6.c5.c4.$3.2.c2.(-s i) [1,4,6,7,9,15,11,13,19,3,21]
C 1 *C2*C 6*C5 *S4 *(-S3)*C2*C 1  [1,3,5,8,9,15,11,13,19,3,21]
C "C2"*C6*C5*s4*(-S3)*S 2 "(S1) [ 1,4,5,8,9,15,11,13,19,3,21]
C I*C2*C6*C5 *S4*C3*E 2*(-S2)*C1 [ 1,3,6,8,9,15,11,13,19,3,21]
C1.C 2*C6*C5*s 4*C3*E2.C2*(-sI) I [1,4,6,8,9,15,11,13,19,3,21]

t12 Ic.c2.c6*c5*(-S4)*c3*c2.cl [ 1,3,5,7,10,16,11,13,19,3,21]
Cl*C2*C6*C5*(-s4)*c3*s2*(-s) [ 1,4,5,7,10,16,11,13,19,3,21]
C1.*c2.c6.c5 *(-$4)*$3 *E"(-$2 )*C 1[1,3,6,7,10,16,11,13,19,3,21]

CI *C2*C6*C5*(-S4)*S3*E2*C2*(-S 1 )[1,4,6,7,10,16,11,13,19,3,21]

Cl *C2"C6"C5"C4"(-$3)*C2"C 1 [1,3,5,8,10,16,11,13,19,3,21]

C1 *C2*C 6*C5 *C4 *(-S3)*S2.(-S 1) [1,4,5,8,10,16,11,13,19,3,21]

Cl *C2"C6"C5"C4"C3"E2"(-$2)*C [1,3,6,8,10,16,11,13,19,3,21]

CI*C2*C6*C5 *C4 *C3 *.2*C2 *(-Si) 1 [1,4,6,8,10,16,11,13,19,3,21]

t21 * [C1*C2C6*S5"C4*C3C2"Cl [1,3,5,7,9,17,12,13,19,3,21]
Cl *C2"C6"S5"C4"C3"$2"(-S 1 [1,4,5,7,9,17,12,13,19,3,21]
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C l.C2.C6.S5.C4.S3.E2 *(-$2)*C 1 [1,3,6,7,9,17,12,13,19,3,21]

C1*C2 *C6 .S5*C4*S3*E2*C 2*(-S1 ) [1,4,6,7,9,17,12,13,19,3,21]
c1 .c2.c6.s5 *S4.(-$3)*C2.Cl [[1,3,5,8,9,17,12,13,19,3,21]
C1.C2.C6.$5-S4.(-$3)*$2*(-S 1) [1,4,5,8,9,17,12,13,19,3,21]

Cl *C2*C6*S5*S4*C3*E2*(-S2)*C 1[1,3,6,8,9,17,12,13,19,3,21]

Ce*C2*C6*S5*S4*C3*E2*C 2*(-si) 1 [1,4,6,8,9,17,12,13,19,3,21]

t2* cl *C2 *C6 *S5 *(-S4)*C3.C 2 *Cl [1,3,5,7,10,18,12,13,19,3,21]
C l *C2"C6"$5"(-S4)*C3 *$ *(-S 1) [1,4,5,7,10,18,12,13,19,3,21]

Cl *C2 *C6 *S5 *(-S 4 )*S3*C 2*(-S2 )*Cl [1,3,6,7,10,18,12,13,19,3,21]

el *C2*C6*S5*(-S4)*S3 *2*C2"(-S 1) [1,4,6,7,10,18,12,13,19,3,21]

Cl *C2 *C6 *S5 *C4*(-S3)*C 2*C [ 1,3,5,8,10,18,12,13,19,3,21]
el *C2 *C6"S5 *C4"(-$3)*$2*(-S1) [1,4,5,8,10,18,12,13,19,3,21]

e*c2.c6.$5.c4.c3.-2 *(-$2)*Cl [1,3,6,8,10,18,12,13,19,3,21]

C1*C 2*C 6*S5*C 4*C 3.E 2 *C 2*(-s 1) ] [1,4,6,8,10,18,12,13,19,3,21]_

tll* C1*C 2 S6*(-S5 )*C 4 *C 3*C 2*Cl [1,3,5,7,9,15,11,14,19,3,21]

Cl*C 2*S6*(-S5 )*C 4*C 3*S2*(-SI) [1,4,5,7,9,15,11,14,19,3,21]

C I*C2*S6*(-S5)*C4*S3*E2*(-S2)*C1 [1,3,6,7,9,15,11,14,19,3,21]

Cl *C2*S6*(-S5)*C4*S3*62*C2*(-S I) [1,4,6,7,9,15,11,14,19,3,21 ]
C I *C2*S6*(-S5)*S4*(-S3)*C2*C 1 [1,3,5,8,9,15,11,14,19,3,21]

el *C2"$6"(-$5)*$4"(-$3)$2"(-S ) [1,4,5,8,9,15,11,14,19,3,21]

C1"C2$6"(-$5)*$4"C3 *E2 *($2)*Cl [1,3,6,8,9,15,11,14,19,3,21]

CI*C 2*S6*(-S 5 )*S4*C 3*" 2 *C2*(-SI) 1 [1,4,6,8,9,15,11,14,19,3,21]

t 2* cI*C 2*S,6*(-S 5)*(-S 4)*C3*C2*C [1,3,5,7,10,16,11,14,19,3,21]
Cl *C2"$6"(-$5)*(-S4)*C3 $2 *(-S1) [ 1,4,5,7,10,16,11,14,19,3,21]
C I *C2*S 6*(-S5)*(-S4)*S3"C2*(-S2)*CI [ 1,3,6,7,10,16,11,14,19,3,21 ]
C I*C2 *S6 *(-S5)*(-S4)*S3 *E2 *C2*(-S ) [ 1,4,6,7,10,16,11,14,19,3,21 ]
C I*C2.$6.(-S5)*C4.(-$3)*C2.C 1 [ 1,3,5,8,10,16,11,14,19,3,21 ]
CI*C2*S 6 "(-S5)*C4*(-S3)*S2*(-SI) [ 1,4,5,8,10,16,11,14,19,3,2 11
C l *C2*S6*(-S5)*C4*C3*E2*(-S2)*Cl [ 1,3,6,8,10,16,11,14,19,3,21 ]
Cl*C 2*S6 .(-S 5 )*C 4 *C3 *- 2*C 2 .(-SI) 1 [1,4,6,8,10,16,11,14,19,3,21]

t2* Cl *C2*S6*C5*C4*C3*C2*C1  [1,3,5,7,9,17,12,14,19,3,21]
C I *C2*S6*C5*C4*C3 *2*(-S ) [ 1,4,5,7,9,17,12,14,19,3,21]
C I *c2*S6*c5*c4*S3.* 2.(-s 2 )*c [ 1,3,6,7,9,17,12,14,19,3,21]
Cl *c2.$6.c5.c4.$3.E2.*c2.(-s1) [1,4,6,7,9,17,12,14,19,3,21]
Ce*c2*S6*c5*S4*(-S3)*c2*cl [1,3,5,8,9,17,12,14,19,3,21]
CeI *C2"S6"C5"$4"(-$3)*$2"(-+SI) [ 1,4,5,8,9,17,12,14,19,3,21]
C l.C2.$6.c5.s4.c3.E2 *(-$2)*Cl [ 1,3,6,8,9,17,12,14,19,3,21 ]
Cl*C 2*S 6*C 5*S4.C 3*. 2 *C2 *(-S1 ) J [1,4,6,8,9,17,12,14,19,3,21]
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t 22  CI*C2*S6*C5*(-S4)*C 3*C2*Cl [1,3,5,7,10,18,12,14,19,3,21]
l *c2.$6.c5 *(-$4)*C3"$2 *(-S l) [ 1,4,5,7,10,18,12,14,19,3,21 ]

CI *C2"$6'C5"(-$4)*$3"E-2"(-$2)*C 1 [1,3,6,7,10,18,12,14,19,3,21]

Cl"C2*S6*C5"(-S4)*S3*E2*C2*(-SI) [1,4,6,7,10,18,12,14,19,3,21]
Cl *Cz*$6"C5"C4"(-$3)*C2"C1 [1,3,5,8,10,18,12,14,19,3,21]

ci *c2*s6*c5*c4*(-s3)*s2*(-sI) [ 1,4,5,8,10,18,12,14,19,3,21 ]
CI*C 2*S6*C5*C4.C3*E2*(-S2)*Cl [1,3,6,8,10,18,12,14,19,3,21]
c1*c2*S6*c5*c 4*c3*.2*C2*(-sI) ] [1,4,6,8,10,18,12,14,19,3,21]

tll CI*(-S2)*E2*(-S6)*C5*C4*C3*C2*Cl [1,3,5,7,9,15,11,13,20,3,21]

C *(-$2)*E.*(-$6)*C5.C4"C3"$2"(-S I) [1,4,5,7,9,15,11,13,20,3,21]

C1 *(-S2)*E2*(-S6)*C5*C4*S3*F-2*(-S2)*Cl [1,3,6,7,9,15,11,13,20,3,21]

C I*(-S2)*E2*(-S6)*C5*C4*S3*F--*C2*(-S 1) [1,4,6,7,9,15,11,13,20,3,21]
Cl*(-s2 )*E 2*(-S 6 )*C 5*S4*(-S 3 )*C2*CI [ 1,3,5,8,9,15,11,13,20,3,21]

l *(-$2)*E2"*($6)*C5"$4"(-$3)*$2"(-S ) [ 1,4,5,8,9,15,11,13,20,3,21]
C I *(-S2)*E2*(-S6)*C5*S4*C3*P-2*(-S2)*C 1 [1,3,6,8,9,15,11,13,20,3,21]

Ci*(-S2 )*2.*(-S 6 )*C 5*S4*C3*E2*C 2 *(-sl) 1 [1,4,6,8,9,15,11,13,20,3,21]

t12* C1*(-S2)*E2*(-S 6 )*C 5 *(-S 4 )*C 3 *C2 *CI [ 1,3,5,7,10,16,11,13,20,3,21]
C1 *(-S2 )*F2*(-S 6 )*C5*(-S 4 )*C 3*S2*(-SI) [ 1,4,5,7,10,16,11,13,20,3,21]
el *(-S2-)*E2*(-S6)*C5*(-S4)*S3*6*(-S2)*Cl [1,3,6,7,10,16,11,13,20,3,21]
Cl *(-$2)*F2.(-$6)*C5.(-$4)*$3*E2.C2.(-S i) [1,4,6,7,10,16,11,13,20,3,21]
C l *(-$2)*F2"($6)*C5"C4"('$3)*C2"Cl [ 1,3,5,8,10,16,11,13,20,3,21]
C1 *(-S2)*E2*(-S 6 )*C5*C4*(-S3)*S2*(-s I) [ 1,4,5,8,10,16,11,13,20,3,21]
C I*(-S2)*E2*(-S6)*C5*C4*C3*E-2*(-S2)*C1 [ 1,3,6,8,10,16,11,13,20,3,21]
C1*(-S2)*E2*(-S 6 )*C 5*C 4*C 3*" 2 *C2 *(-S1) 1 [1,4,6,8,10,16,11,13,20,3,21]

t2 [el*(-$2).12.(-$6)*$5*C4.C3.C2.C1 [ 1,3,5,7,9,17,12,13,20,3,21]
C 1"(-$2)*E2"*(-$6)*$5"C4"C3"$2*(-S1) [ 1,4,5,7,9,17,12,13,20,3,21]
C1*(-S2)*E2*(-S6)*S5*C4*S 3 *E2*(-S2)*CI [1,3,6,7,9,17,12,13,20,3,21 ]
C I*(-S2)*E2*(-S6)*S5*C4*S3*E2I*C2*(-S ) [1,4,6,7,9,17,12,13,20,3,21]

C1.(-$2)*E2 *(-$6)*S5.$4*(-$3)*C2*C1 [ 1,3,5,8,9,17,12,13,20,3,21]
Ct*(-$2)*E2*(-S6)*S5*S4*(-S3)*S2"(-S I ) [ 1,4,5,8,9,17,12,13,20,3,21]
C1"(-$2')*E2 *(-$6)*$5 *$4"C3"•2"(-$)*Cl [ 1,3,6,8,9,17,12,13,20,3,21]
Cl*(-S2)*C- 2*(-S6)*S5*S4*C3*E2*C2*(-SI) 1 [1,4,6,8,9,17,12,13,20,3,21]

t22* CI*(-S 2 )*E2*(-S 6 )*S 5 "(-S4)*C3*C2*CI [ 1,3,5,7,10,18,12,13,20,3,21]
Ce *(-S2)*e2*(-S6 )*s5*(-S 4 )*C3*S2*(-SI) [ 1,4,5,7,10,18,12,13,20,3,21]
Ce *(-S2)*E2*(-s 6)*s5*(-S4)*S3*E2*(-s2)*Cl [1,3,6,7,10,18,12,13,20,3,21]
C1*(-S 2 )*.2*(-S 6 ).S5.(-S4)*S 3*E2.C2*(-S1) [1,4,6,7,10,18,12,13,20,3,21]
C1*(-S2)*E2*(-S6)*S5*C4*(-S3)*C2*CI [ 1,3,5,8,10,18,12,13,20,3,21]
cI*(-S2)*E*(-S6)*S5*C4*(-S3)*S2 *(-S ) [1,4,5,8,10,18,12,13,20,3,21]
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C 1*(-S2)*-2*(-S6)*S5*C4*C3 *E2.(-$2)*Cl [[1,3,6,8,10,18,12,13,20,3,21]

C1*(-S 2 )*E 2 *(-S 6 )*S 5 *C4*C3*E2*C2*(-si) ] [1,4,6,8,10,18,12,13,20,3,21] _

t* I cl*(-s 2)*e2*c6*(-s5)*C4*C3*C2*C1  [1,3,5,7,9,15,11,14,20,3,21]
el *(-$2)*E2"C6"(-$5)*C4"C3"$2 *(-S ) [1,4,5,7,9,15,11,14,20,3,21]

Cl*(-S 2 )*E 2 *C6 *(-S5 )*C4*S3*e2*(-S2)*CI [ 1,3,6,7,9,15,11,14,20,3,21 ]
C1 *(-S2)*E2*C6*(-S5)*C4*S3*F2-*C2*(-SI) [ 1,4,6,7,9,15,11,14,20,3,21 ]
CI*(-S2)*E2*C6*(-S5)*S4*(-S3)*C2.C1 [ 1,3,5,8,9,15,11,14,20,3,21 ]
C1"(-$2)*E2 *C6"(-S5)*S4"(-$3)*$2 *(-St) [ 1,4,5,8,9,15,11,14,20,3,21 ]
C1 *(-S2)*E2*C6*(-S5)*S4*C3 *E2 *(-$2)*Cl [ 1,3,6,8,9,15,11,14,20,3,21 ]
CI*(-S 2)*s 2*C6 *(-S 5 )*S4*C3*E 2 *C2*(-sI) 1 [1,4,6,8,9,15,11,14,20,3,21]

t2* I Cl*(-S2)*C2*C 6 *(-S5)*(-S4)*C3*C2*Cl [ 1,3,5,7,10,16,11,14,20,3,21 ]

C l *(-$2)*E*C6"(-S5)*(-$4)*C3 *$2 *(-SI) [ 1,4,5,7,10,16,11,14,20,3,21 ]
c I.(-S2).E2.c6.(-Ss).(-S4).S3.E.(-S2).C f [1,3,6,7,10,16,11,14,20,3,21 ]
C1 *(-S2)*E2*C6*(-S5)*(-S4)*S3*E2*C2*(°S ) [1,4,6,7,10,16,11,14,20,3,21]
C I*(-S2-))*E2*C6*(-S5)*C4*(-S3)*C2*Cl [ 1,3,5,8,10,16,11,14,20,3,21 ]
C l *(-S2)*E2*C6*(-S5)*C4*(-S3)*S2-*(-SI) [ 1,4,5,8,10,16,11,14,20,3,21 ]
el *(-$2)*E2 *C6"(-S5)*C4"C3 *-2 *(-$)*Ct [ 1,3,6,8,10,16,11,14,20,3,21]
CI*(-S 2)*E2*C6*(-S 5)*C4 *C3*-2*C2*(-SI) 1 [1,4,6,8,10,16,11,14,20,3,21]

t2* cI.(-s 2)*E2*c 6*c5*c4*c3*c2*cl [1,3,5,7,9,17,12,14,20,3,21
Cl*(-S 2 )*E 2 *C6 *C 5*C 4*C 3*S2 *(-si) [ 1,4,5,7,9,17,12,14,20,3,21]
el *(-$2)*E-2"C6"C5"C4"$3*E2 *(-$2)*Cl [ 1,3,6,7,9,17,12,14,20,3,21]
Cl*(-s 2 )*E2*C 6 *C5*C4*S3*E2*C2*(-sj) [ 1,4,6,7,9,17,12,14,20,3,21 ]
C l *(-$2)*-2 *C6"C5"S4"(-$3)*C2"Cl [ 1,3,5,8,9,17,12,14,20,3,2 1]
C1.(-$2)*E2 *C6.C5.$4.(-$3)*$2-*(-S I) [ 1,4,5,8,9,17,12,14,20,3,21 ]
el *(-$2)*E2 *C6"C5"S4"C3 *F2 *($2)*Cl [1,3,6,8,9,17,12,14,20,3,21]

Cl*(-S 2 )*E2*C 6 *C5*S4*C3*E2*C2*(-S1) 1 [ 1,4,6,8,9,17,12,14,20,3,21 ]

t22* Ic*(-s2)*C2*c6*c5*(-s4)*c3*c2*cI [ 1,3,5,7,10,18,12,14,20,3,21]
el *(-$2 )*E2 *C6"C5"(-$4)*C3 *$2"(-S1) [ 1,4,5,7,10,18,12,14,20,3,21 ]
Ci*(-S2)*E2 *C6*C5*(-S4 )*S3*E2*(-S2)*Cl [1,3,6,7,10,18,12,14,20,3,21]

el *(-S2)*E2*C6*Cs*(-S4)*S3*C'2*C2*(-SI) [1,4,6,7,10,18,12,14,20,3,21]

el *(-$2)*E2 *C6"C5"C4"(-$3)*C2"C 1 [ 1,3,5,8,10,18,12,14,20,3,21 ]
Cl*(-S2 )*E 2 *C6*C 5*C 4*(-S3 )*S 2*(-SI) [ 1,4,5,8,10,18,12,14,20,3,21]
C1"(-$2)*E2 *C6"C5"C4"C3 *E2 *(-$)*Cl [1,3,6,8,10,18,12,14,20,3,21]

CI*(-S2 )*E2*C 6 *C5 *C4 *C3*E 2 *C2 *(-S1) 1 [1,4,6,8,10,18,12,14,20,3,21]

tl* (-s.)*s2*c6*c5*c4*c3*c2*c1  [ 1,3,5,7,9,15,11,13,19,4,21]
(-Sl)*S$2*C 6*C5*C4*C3*S2*(-S1 ) [ 1,4,5,7,9,15,11,13,19,4,21]
(-S I)*$2"C6"C5"C4"$3"E2"(-$2)*Cl [ 1,3,6,7,9,15,11,13,19,4,21]
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(-Si)*S2"C6"C5 "C4*S3*E2*C2*(-SI) [1,4,6,7,9,15,11,13,19,4,21]
(-S I )*S 2*C 6*C5.S4*(-S 3)*C2*C1 [1,3,5,8,9,15,11,13,19,4,21]

(-S 1 )*S 2.C 6*C5 *s 4 .(-S 3 )*S 2*(-S 1) [1,4,5,8,9,15,11,13,19,4,21]

(-S I )*$2.)*C6.C5.$4.C3.E2.(-$2-)*C1 [1,3,6,8,9,15,11,13,19,4,21]

(-s,)*S2 *C6*C5*S4*C 3*E2*C2*(-sI) 1 [1,4,6,8,9,15,11,13,19,4,21]

t2* [(-S1 )*S2*C6*C5*(-S4 )*C3*C2*Cl [ 1,3,5,7,10,16,11,13,19,4,21 ]
(-S 1 )*$2"C6"C5"(-$4)*C3"$2"(-S1 ) [ 1,4,5,7,10,16,11,13,19,4,21 ]
(-SI )*$2.C6.C5-(-S4)*S3*E2.(-$))*cl [ 1,3,6,7,10,16,11,13,19,4,21 ]
(-St )*S2*C6*C5*(-S4)*S3*E2.c2.(°-S [ 1,4,6,7,10,16,11,13,19,4,21 ]
(-SI)*S2*C 6*C5*C4 *(-S3 )*C 2*Cl [ 1,3,5,8,10,16,11,13,19,4,2 1]
(-S 1 )*S2 *C6*C5*C4*(-S 3 )*S2*(-S1) [ 1,4,5,8,10,16,11,13,19,4,21 ]
(-S I )*$2.*C6.C5.C4.C3.E2.(-$2')*C1 [ 1,3,6,8,10,16,11,13,19,4,21 ]
(-SI)*S2 "C6 *C5 *C4 *C3 *" 2*C2*(-S1) [ 1,4,6,8,10,16,11,13,19,4,21 ]

t2* I(-si)*S2"c 6*S5"c4*c3*c2*cl [1,3,5,7,9,17,12,13,19,4,21]
(-SI)*S2"C 6*S5*C4 *C3 *S2*(-S1) [ 1,4,5,7,9,17,12,13,19,4,21 ]
(-S )*S2*C6*S5*C4*S3*E2*(-S2-)*Cl [ 1,3,6,7,9,17,12,13,19,4,21 ]
(-S 1 )*S2*C 6*S5*C4 *S3*E2 *C2 *(-SI) [ 1,4,6,7,9,17,12,13,19,4,21]
(-SI)*S2 "C6*S5 "S4*(-S3 )*C 2*Cl [ 1,3,5,8,9,17,12,13,19,4,21 ]
(-S1)*S2*C6*S5*$4.(-$3)*$2.*(-S1) [ 1,4,5,8,9,17,12,13,19,4,21 ]
(-S I )*S2*C6*S5*S4*C3*E2*(-S2)*Cl [ 1,3,6,8,9,17,12,13,19,4,21 ]
(-sI)*S2 *C6.S5*S4*C3*.2*C2*(-SI) [ 1,4,6,8,9,17,12,13,19,4,21]

t22 [(-si)*S2*C6*S5 .(-S4 )*C 3*C2.Ci [ 1,3,5,7,10,18,12,13,19,4,21]
(-SI)*S2 *C 6*S5 "(-S4)*C3*S2*(-s1) [ 1,4,5,7,10,18,12,13,19,4,21]
(-S 1 )*S2*C6*S5*(-S4)*S3*C2*(-S2)*C1 [ 1,3,6,7,10,18,12,13,19,4,21]
(-S1)*S2*C 6*S5*(-S4)*.S*E2*C2*(-Si) [ 1,4,6,7,10,18,12,13,19,4,21]
(-s])*s2 *c6*s5 *c4*(-s3)*c2*cl [ 1,3,5,8,10,18,12,13,19,4,21]
(-S )*$2"*C6"$5"C4"(-$3)*$2"*(-S) [ 1,4,5,8,10,18,12,13,19,4,21]
(-S )*$2 *C6*Ss*C4*C3*E2*(-S2)*C I [ 1,3,6,8,10,18,12,13,19,4,21 ]
(-Sj)*S2 "C6 *S5 *C4*C3*E2*C2*(-SI) [ 1,4,6,8,10,18,12,13,19,4,21] _

tl* (-si)*S2*S6*(-s 5)*c4*c3*c2*cl [ 1,3,5,7,9,15,11,14,19,4,21]
(-SI)*S2.S 6 .(-S5)*C4.C3*S2*(-SI) [ 1,4,5,7,9,15,11,14,19,4,21]
(-SI)*S2*S 6 *(-S 5 )*C4*S3*E2*(-S2)*C1 [ 1,3,6,7,9,15,11,14,19,4,21]
(-SI)*S2 *S6 *(-S5)*C4*S3 *E2*C2*(-SI) [ 1,4,6,7,9,15,11,14,19,4,21]
(-s1)*S2*S6*(-S5)*S4*(-S3)*C2"Cl [ 1,3,5,8,9,15,11,14,19,4,21]
(-S 1 )*S 2*S6*(-S5 )*S 4 *(-S3 )*S 2*(-S1) [ 1,4,5,8,9,15,11,14,19,4,21]
(-SI)*S2*S6*(-S5)*S4*C3*F-2*(-S2)*Cl [ 1,3,6,8,9,15,11,14,19,4,21]
(-SI)*S2*S 6 *(-s 5 )*S 4 *C3 *E2 *C2 *(-S1) 1 [ 1,4,6,8,9,15,11,14,19,4,21]

t12* (-sI)*S2*S6*(-S5)*(-S 4)*c3*C2*cI [ 1,3,5,7,10,16,11,14,19,4,21]
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(-sl)*s2*s6*(-s5)*(-s 4)*c3*s2*(-s1) [1,4,5,7,10,16,11,14,19,4,21]
(-s 0,s2,s6,(-s5),(-s4),s3,¢-2,(-s2),CI [1,3,6,7,10,16,11,14,19,4,21]
(-StI )*S2*S6*(-S5)*(-S4)*S3*•-2*C2*(-S1) [1,4,6,7,10,16,11,14,19,4,21]
(-SI)*$2 *$6"(-$5)*C4"(-$3)*C2"Cl [1,3,5,8,10,16,11,14,19,4,21]
(-s 1)*S2 *S6 *(-S 5 )*C 4 *(-S 3 )*S 2 *(-S 1 ) [1,4,5,8,10,16,11,14,19,4,21]

(-s 1)*S 2 *S6*(-S5 )*C 4 *C3 *E2 *(-S 2 )*Cl [1,3,6,8,10,16,11,14,19,4,21]

(-S I )*S2'*S 6*(-S5 )*C 4 *C3*E2*C2*(-s I) [ 1,4,6,8,10,16,11,14,19,4,21]

t2 l (-sl)*S2*S6*C5"C4*C3*C2*Cl [ 1,3,5,7,9,17,12,14,19,4,21 ]
(-SI)*S2 *S6 *C5*C4*C3.S 2 *(-SI) [ 1,4,5,7,9,17,12,14,19,4,21 ]
(-S1)*S2*S6*C5*C4.S3*6 2*(-S 2 )*CI [ 1,3,6,7,9,17,12,14,19,4,21]
(-s 1)*S2 *S6 *C5*C4*S3 *E2*C2*(-sI) [ 1,4,6,7,9,17,12,14,19,4,21]
(-Sl)*S 2*S6*C5*S4*(-S 3 )*C2*C1 [1,3,5,8,9,17,12,14,19,4,21]

(-sI)*S2*S6*C 5*S4*(-S 3 )*S2*(-St) [1,4,5,8,9,17,12,14,19,4,21]

(-Sl)*$2"$6"C5"$4"C3"E-2"(-$2)*Cl [1,3,6,8,9,17,12,14,19,4,21]

(-Sl)*S2 *S6*C5*S4*C3"c2 *C2*(-S1 ) 1 [1,4,6,8,9,17,12,14,19,4,21 ]

t22* [(-si)*.s*S 6*c5*(-s4)*c3*c2*cl [1,3,5,7,10,18,12,14,19,4,21]
(-S1)*$2.$6.C5.(-S4)*C3.S2.(-S 1) [1,4,5,7,10,18,12,14,19,4,21]

(-S1)*$2 *$6"C5"(-$4)*$3"E2"(-$2)*Cl [1,3,6,7,10,18,12,14,19,4,21 ]
(-SI)*S2 *S6*C5 *(-S4)*S 3*E2*C2*(-Si) [1,4,6,7,10,18,12,14,19,4,21 ]
(-si)*S2*S6*c 5 *c 4 *(-S3 )*c 2*cI [1,3,5,8,10,18,12,14,19,4,21]

(-s1).s 2*s6*c5 *c4*(-s3)*s2*(-s1 ) [1,4,5,8,10,18,12,14,19,4,21]
(-S )*$2"$6"C5"C4"C3"E2"(-$2)*Cl [1,3,6,8,10,18,12,14,19,4,21]

(-sI)*S2*S 6*C5*C4*C3*"-2"C 2*(-sI) J [1,4,6,8,10,18,12,14,19,4,21] .

tl* (-si)*c2*E2*(-S6)*c5*c4*c3*c2*cI [ 1,3,5,7,9,15,11,13,20,4,21]
(-SI)*C2"E2 *(-$6)*C5"C4"C3"$2 *(-S I) [ 1,4,5,7,9,15,11,13,20,4,21]
(-SI)*C2*E2*(-S6)*C 5 *C4 *S3 *E2 *(-S 2 )*Cl [ 1,3,6,7,9,15,11,13,20,4,21]
(-S )*C2*E2*(-S6)*C5*Ca*S3*F2*C2*(-S I ) [ 1,4,6,7,9,15,11,13,20,4,21]
(-SI)*C2"E2"(-$6)*C5"$4"(-$3)*C2"CI [ 1,3,5,8,9,15,11,13,20,4,2 1]
(-S I )*C2*F,*(-S6)*C5*S4*(-S3)*S2*(-S 1 ) [ 1,4,5,8,9,15,11,13,20,4,21 ]
(-S)*C2 *E2 *(-$6)*C5 *S4"C3 *E2 *(-$)*Cl [ 1,3,6,8,9,15,11,13,20,4,21 ]
(-Sf)*C2 *E2*(-S 6 )*C 5 *S4 *C3 *E2*C 2 *(-S 1 ) 1 [1,4,6,8,9,15,11,13,20,4,21]

t2* (-sl)*c2*E-2*(-s 6)*c5*(-s4)*c3*c2*cI [1,3,5,7,10,16,11,13,20,4,21]
(-st)*cz~2*E'(-s6)*c5*(-Sa)*C3*S-*(-sI) [1,4,5,7,10,16,11,13,20,4,21]
(-S1)*C2 *E2*(-S 6 )*C5*(-S4)*S3*E2*(-S 2 )*C1 [1,3,6,7,10,16,11,13,20,4,21]
(-SI)*C2*E2*(-S6)*C5*(-S4)*S3*-2*C2*(-S l) [1,4,6,7,10,16,11,13,20,4,21]
(-S!)*C2"E-2"(-$6)*C5"C4"(-$3)*C2"Cl [1,3,5,8,10,16,11,13,20,4,21]

(-S1)*C2"E2"*(-$6)*C5"C4"(-$3)*$2"*(-SI) [1,4,5,8,10,16,11,13,20,4,21]

(-SI)*C2*62*(-S6)*C5*C4*C3*E2*(-S2')*Cl [1,3,6,8,10,16,11,13,20,4,21]
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(-S1)*C2*E2*(-S 6 )*C5*C4*C 3 *E 2*C2*(-SI) 1 [1,4,6,8,10,16,11,13,20,4,21]

t2* [(-SI)*C2 *c2 *(-S 6 )*S5*C 4 *C3 *C2 *CI [1,3,5,7,9,17,12,13,20,4,21]

(-S1 )*C2"2"(-$6)*S5"C4"C3"$2"(-S 1) [1,4,5,7,9,17,12,13,20,4,21]

(-S1)*C2 *E2 *(-S6)*s5*C4 *S3*E2 *(-S2)*Cl [1,3,6,7,9,17,12,13,20,4,21]
(-SI)*C2*E2*(-S6)*S5*C4*S3*E2 C2"(-SI) [1,4,6,7,9,17,12,13,20,4,21]

(-S1)*C2.2 *(-S6)*S5*S4*(-S3)*C2*Cl [1,3,5,8,9,17,12,13,20,4,21]

(-S )*C 2 *E2 *(-S 6 )*S 5 *S4 *(-S 3 )*S 2 *(-S 1) [1,4,5,8,9,17,12,13,20,4,21]

(-SI)*C2 *E2*(-S 6 )*S 5 *S4 *C3*c2*(-S2)*Cl [1,3,6,8,9,17,12,13,20,4,21]

(-SI)*C2*E2*(-S6)*S5*S 4*C3*E2*C 2*(-SI) 1 [ 1,4,6,8,9,17,12,13,20,4,21]

t2* (-SI)*C2*s2 *(-S6 )*S5*(-S 4 )*C3*C 2 *Cl [ 1,3,5,7,10,18,12,13,20,4,21]
(-S1)*C2"E2 *(-S6)*S5*(-S4)*C3 *$2*(-S) [ 1,4,5,7,10,18,12,13,20,4,21]
(-S )*C2*C'*(-S6)*Ss*(-S4)*S3*E-2*(-S2)*C 1 [1,3,6,7,10,18,12,13,20,4,21]
(-S I )*C2*E2*(-S 6 )*S5 *(-S4)*S3 *E2*C2*(-S I ) [1,4,6,7,10,18,12,13,20,4,21]
(-S 1)*C2 " 2*(-S 6 )*S5*C 4*(-S3 )*C 2*Cl [ 1,3,5,8,10,18,12,13,20,4,21]
(-S I )*C2*62*(-S6)*S5*C4*(-S3)*S2*(-S I) [ 1,4,5,8,10,18,12,13,20,4,21]
(-S I )*C2*s 2 *(-S6)*s5 *C4*C3 *E2*(-S 2 )*CI [ 1,3,6,8,10,18,12,13,20,4,21]
(-S 1 )*C 2 *P-2 *(-S 6 )*s 5 *C4*C 3*E 2 *C2 *(-S1) ] [1,4,6,8,10,18,12,13,20,4,21]

tl* I (-SI)*C2*"2.C6*(-S5)*C4*C3"C2*Cl [1,3,5,7,9,15,11,14,20,4,21]
(-S 1 )*C 2*" 2*C6 *(-S5 )*C4*C 3*S2"(-S 1 ) [ 1,4,5,7,9,15,11,14,20,4,21]
(-SI)*C2*f-2)*C6*(-S5)*C4*S3*-2)*(-S2)*C1 [ 1,3,6,7,9,15,11,14,20,4,21]
(-S 1)*C2"-2"C6"(-$5)*C4"$3"•2"C2"(°S I) [1,4,6,7,9,15,11,14,20,4,211

(-S I)*C2.2*f*c6*(-S5)*s4*(-S3)*c2*c 1 [1,3,5,8,9,15,11,14,20,4,21 ]
(-S )*C2"2 *C6"(-$5)*S4"('$3)*$2"(-S 1) [ 1,4,5,8,9,15,11,14,20,4,21]
(-SI)*C2*F•2*C6*(-S5)*S4*C3*F2*(-S2-)*C1 [ 1,3,6,8,9,15,11,14,20,4,21]
(-Sa)*C2*42*C6*(-S5)*S4*C3*F-2*C2*(-sI) I [1,4,6,8,9,15,11,14,20,4,21]

t *2 (-s1)*C2*.'*c 6*(-s5)*(-S 4)*c3*C 2*CI [ 1,3,5,7,10,16,11,14,20,4,21]
(-S I)*C2 *-2*C 6 *(-S5)*(-S4)*C3*S2*(-S I) [1,4,5,7,10,16,11,14,20,4,21]

(-S 1 )*C 2 *e2*C6 *(-S 5 )*(-S 4 )*S 3 *E2*(-S2)*C1  [1,3,6,7,10,16,11,14,20,4,21]
(-SI)*C2*E2*C 6 *(-S5)*(-S4)*S3*E2*C2*(-Si) [1,4,6,7,10,16,11,14,20,4,21]
(-S1)*C2*F-2.*c6.(-$5)*c4*(-$3)*c2*c1 [ 1,3,5,8,10,16,11,14,20,4,21]
(-S I)*C2"-2"C6"(-$5)*C4"(-$3)*$2"(-S ) [ 1,4,5,8,10,16,11,14,20,4,21]
(-S I)*C2*E2*C6*(-S5)*C4*C3*E2-)*(-S2)*C1 [ 1,3,6,8,10,16,11,14,20,4,21]
(-S 1)*C 2 *E2 *C6 *(-S 5 )*C 4 *C3*E 2 *C2 *(-S 1) 1 [1,4,6,8,10,16,11,14,20,4,21]

t2 * I(-sl)*c2*.-*c6*c5*c4*c3*c2*c1 [1,3,5,7,9,17,12,14,20,4,21]

(-S1)*C2E2 *C6"C5"C4"C3"$2*(-SI) [1,4,5,7,9,17,12,14,20,4,21]

(-S I)*C2"E)*C6"C5"C4"$3"E;2"(-$2)*C 1[1,3,6,7,9,17,12,14,20,4,21]
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(-S I )*C2*E2*E6*C5*C4*S3*E2*C2*(-SI) [1,4,6,7,9,17,12,14,20,4,21]

(-s)I.)*CE 2*c 6*C5*s4*(-s 3)*c2.cl [1,3,5,8,9,17,12,14,20,4,21]
(-SI )*e2*E2 c6,e5,s4*(-s3),s2 ,(-s 1) [[1,4,5,8,9,17,12,14,20,4,21]

(-S 1 ),e2,E2,e*C6,e*ss4,c3,E2,(-s2),eI [1,3,6,8,9,17,12,14,20,4,21]
(-SI)*C 2*E2*c6*C5*s4*C3*E2*C 2*(-si) [ 1,4,6,8,9,17,12,14,20,4,21 ]

t22 * [ (-St)*c2.* 2*c 6*c 5*(-s4)*c 3*C2*cl [ 1,3,5,7,10,18,12,14,20,4,21 ]
(-SI)*C2*62 *c 6*C5*(-s4 )*c 3 *s 2*(-s 1 ) [ 1,4,5,7,10,18,12,14,20,4,21 ]
(-SI)*C2*E2 *C6*C5*(-S4 )*S 3 *E2 *(-S 2 )*Ce [ 1,3,6,7,10,18,12,14,20,4,21 ]
(-S I )*e2*E2* c6,e5,(-s4),s3E2,e2,(-s 1) [ 1,4,6,7,10,18,12,14,20,4,21]
(-S I )*e2*E2) .c6.esc4.(-s3)*e2.e 1 [1,3,5,8,10,18,12,14,20,4,21]

(-SI)*C2*E2 *C6*C5*C4*(-S3)*S2*(-SI ) [1,4,5,8,10,18,12,14,20,4,21]

(-S I ),e2*EeC6.e5,e4*c3,E,*(-s2),Cl [1,3,6,8,10,18,12,14,20,4,21]

(-sj)*C 2*E2*C6*c5*C4*C3.E2*C2*(-sl) ] J [1,4,6,8,10,18,12,14,20,4,21]1

Arrays of coefficients and phase indices for T12.

T12 = -L {cl [21] P 17,12 + (-sl) [21] P 17,22}

± [ tll* - Ce*C2*C 6*C5*C4*C3*C2*SI*El [2,3,5,7,9,15,11,13,19,3,21]

Cl*C2*C6*C5*C4*C3*S2*Cl*EI [2,4,5,7,9,15,11,13,19,3,21]
C I *C2*C6*e5*e4*s3*F-2 )*(-$2)*SI *E 1[2,3,6,7,9,15,11,13,19,3,21]
e lc2,c6,e5.ea*s3.E2,c2,cl *El [2,4,6,7,9,15,11,13,19,3,21]
Cl*C2 *c 6 *C5 *s 4 *(-S 3 )*C 2 *s 1 *E1  [2,3,5,8,9,15,11,13,19,3,21]
C l*e2,c6,e5,s4,(-s3),s2.eI,*E 1 [2,4,5,8,9,15,11,13,19,3,21]
CeI *c2*e6*e5*s4*c3*E2*(-s2)*S I *E 1 [2,3,6,8,9,15,11,13,19,3,21]
Cl.C2.C6.C5.S4.C3.E2.c2.eI.E1 [2,4,6,8,9,15,11,13,19,3,21]

t12* cI*C2*C6 C5*(-s 4)*C3*c 2* SI*El [2,3,5,7,10,16,11,13,19,3,21]
C I *C2*c6*c5*(-s4)*c3 *s2.*Ce*El [2,4,5,7,10,16,11,13,19,3,21 ]
CeI *C2*C6*C5*(-S4)*S3*F-2*(-S2)*S I *EI [2,3,6,7,10,16,11,13,19,3,21 ]
C I *e2*c6*e5*(-Sa)*S3*E2*C2*C I *E 1 [2,4,6,7,10,16,11,13,19,3,21]
C I *e2*c6*c5*c4*(-S3)*C2*S 1 *E 1[2,3,5,8,10,16,11,13,19,3,21]

C I *C2*C 6*C5*C4*(-S 3)*S2*CI *l 1 [2,4,5,8,10,16,11,13,19,3,21]
C I.*c2.e6.e5.e4.c3*.E2.(-$2).s I *E 1 [2,3,6,8,10,16,11,13,19,3,21]
Cl*C2*C6.*C5*C4*C3*E2*C2*Cl*EI [2,4,6,8,10,16,11,13,19,3,21]

ti * I e*c 2*c6*s5*C4*c3*C2*sI*Fi [2,3,5,7,9,17,12,13,19,3,21]
el .2.c6.s5.e4.c3*.2*.el *E [2,4,5,7,9,17,12,13,19,3,21 ]
C I *C2*C6*S5*C4*S3*E2*(-S2)*S I *Cl [2,3,6,7,9,17,12,13,19,3,21 ]
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C l *C2*C6*S5*C4*S3*E2*C2*Cl*6 [2,4,6,7,9,17,12,13,19,3,21]
elI *C2"C6"S5"$4"(-$3)*C2"S I *F-I [2,3,5,8,9,17,12,13,19,3,21]
C I*C2 *C6*S5 *S4*(-S3)*S2*CI*E 1  [2,4,5,8,9,17,12,13,19,3,21]

Ce*C2*C6*S5*S 4*C3a*E2*(-S2)*S I *E1 [2,3,6,8,9,17,12,13,19,3,21]
CI*C2*C6 *S5*S4*C3 *C2 *C2 *CI.Cl1 [2,4,6,8,9,17,12,13,19,3,21]

t22 * I c*C2*C6*S5*(-S 4)*C3*C2*S I *E1 [2,3,5,7,10,18,12,13,19,3,21]
CeI *C2"C6"$5"(-S4)*C3"$2"CI*E 1 [2,4,5,7,10,18,12,13,19,3,21]
C I *C2*C6*S5*(-S4)*S3*62*(-S2)*S I *E 1 [2,3,6,7,10,18,12,13,19,3,21]
CeI *C2*C6*S5*('S4)*S3*C2*C2*CI *E 1 [2,4,6,7,10,18,12,13,19,3,21 ]
C1 *C2.C6.S5.C4.(-$3)*C2.S 1 *EI [2,3,5,8,10,18,12,13,19,3,21 ]
C I *C2"C6"S5 *C4"(-$3)*$2 *CI *F- 1[2,4,5,8,10,18,12,13,19,3,21 ]
C I*C 2 *C6 *s5 *C4 *C3 *E 2 *(-S 2 )*S I *E1  [2,3,6,8,10,18,12,13,19,3,21 ]
c1.c2.c6.s5.c4.c3.E2.C2.cI. i [2,4,6,8,10,18,12,13,19,3,21]

t* i c1*c2*S6*(-S 5)*c4*c3*c2*sI*Cl [2,3,5,7,9,15,11,14,19,3,21 ]
C 1 *C2.S6.(-S5)*C4.C3 *$2.Cl*El [2,4,5,7,9,15,11,14,19,3,21 ]
Ci*C2*S 6*(-S5)*C4*S3*"E*(-S2)*S1*EI [2,3,6,7,9,15,11,14,19,3,21 ]
C1 *C2" S6*(-S5)*C4*S3*E2*C2*Cl*EI [2,4,6,7,9,15,11,14,19,3,21]
C1 *C2.$6.(-$5)*S4.(-$3)*C2.S I *EI [2,3,5,8,9,15,11,14,19,3,21 ]
el *C2"$6"(=S5)*$4"(-$3)*$2"Cl *P- [2,4,5,8,9,15,11,14,19,3,21 ]
el *C2*S6*(-Ss)*S4*C3*F,'*(-S2)*S *El [2,3,6,8,9,15,11,14,19,3,21 ]
C l*C 2 *S6 *(-S 5 )*S4*C3*F 2 *C 2 *C I*I * 1 [2,4,6,8,9,15,11,14,19,3,21 ]

t12 [cI*C2*S6*(-S 5)*(-S 4)*C3*C 2*SI*El [2,3,5,7,10,16,11,14,19,3,21 ]
el *C2"$6"(-S5)*(-$4)*C3$2"*C1 *-EI [2,4,5,7,10,16,11,14,19,3,21 ]
el *C2*S6*(-S5)*(-S4)*S3*E2*(-S2)*SI*EI [2,3,6,7,10,16,11,14,19,3,21 ]
C I*C2*S6 *(-S 5 )*(-S4)*S3*E 2 *C2*C I *E1 [2,4,6,7,10,16,11,14,19,3,21 ]
Ce*C2 *S6 *(-S 5 )*C4 *(-S 3 )*C 2 *SI*EI [2,3,5,8,10,16,11,14,19,3,21 ]
CI*C2*S6*(-S5)*C4*(-S3)*S2*CI*EI [2,4,5,8,10,16,11,14,19,3,21 ]
CI*C2*S 6 *(-S5)*C4*C3*E'*(-S2)*SI*EI [2,3,6,8,10,16,11,14,19,3,21 ]
CI*C 2*S6*(-S5)*C4*C3*E2*C2*Cl*EI ! [2,4,6,8,10,16,11,14,19,3,21 ]

t 2 l * [CI*C2*S6*C5*C4*C3*C2*SI*El [2,3,5,7,9,17,12,14,19,3,21 ]
CI*C2*S6*C5*C4*C 3 *S2*CI*El [2,4,5,7,9,17,12,14,19,3,21 ]
C1*C2*S6"C5"C4*S3s*E2*(-S2)*SI*EI [2,3,6,7,9,17,12,14,19,3,21 ]
c1.c2.$6.C5.c4.$3 .E2 .c2.cl *El [2,4,6,7,9,17,12,14,19,3,21 ]
CI*C2*S 6*C5*S4*(-S3)*C 2*SI*El [2,3,5,8,9,17,12,14,19,3,21 ]
el *C2.$6.C5"S4.(-$3)*$2.Cl *Cl [2,4,5,8,9,17,12,14,19,3,21 ]
C1*C2*S6*C5*S4*C33 *E2 *(-S2)*SI*EI [2,3,6,8,9,17,12,14,19,3,21 ]
CI*C 2 *S6 *C5 *S4*C3 *E2*C 2 *C I*El [2,4,6,8,9,17,12,14,19,3,21]
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t22* Cl*C2 *s6*c5*(-S4)*C3*C2*SI*'E 1  [2,3,5,7,10,18,12,14,19,3,21]
CelC 2.S6*c5*(-S4)*C3"* S2*C*el [2,4,5,7,10,18,12,14,19,3,21]
el*e2*s6*c5*(-S4)*S3*E2 *(-$2)*S1*El [2,3,6,7,10,18,12,14,19,3,21]
el *C2*S6*C5*(-S4)*S3*F-2*c2*e *El [2,4,6,7,10,18,12,14,19,3,21]
C I *C2"S 6*C5*C4 *(-S3)*C2 *SI *El [2,3,5,8,10,18,12,14,19,3,21 ]
c I*C2*S6*C5*C4*(-S3),s2,l *,1 [2,4,5,8,10,18,12,14,19,3,21]
C1.*C2*S.6*C5*C4*C 3*E2*(-S2)*SI *EI [2,3,6,8,10,18,12,14,19,3,21 ]
Cl*C2*S6*e5*e4*c3*E2*C2*C*E 1 [2,4,6,8,10,18,12,14,19,3,21] ]

tll i cl(-s 2 ),s 2*(-s6 )*C5*C4*c 3 .c 2*s 1 *e1  [2,3,5,7,9,15,11,13,20,3,21 ]
Cl *(-S2)*C'2*(-S6)*C5*C4*C3*S2*e I *E 1 [2,4,5,7,9,15,11,13,20,3,21]
CI*(-S2)*E2 *(-S6)*C5*C4*S3*C2*(-S2)*S I *cI [2,3,6,7,9,15,11,13,20,3,21]
eI *(-$2)*E2 .(-s6).e5.e4,s3 *E2 *C2"CI *E 1[2,4,6,7,9,15,11,13,20,3,21]

C 1,(-S2),62,(-S6),C5.S4,(-S3).e2,s i ,EI [2,3,5,8,9,15,11,13,20,3,21 ]
Cl *(-S2)*C-2*(-S6)*e5*s4*(-S3)-S'-*s2*e -1[2,4,5,8,9,15,11,13,20,3,21 ]
C I ,(-S2)*2,(-S6).e5.s4,3.,2.(-S2-),*S I .E 1 [2,3,6,8,9,15,11,13,20,3,21]
CI*(-s 2)*E2*(-S 6)*C5*S4 *C3*E-*C2 *Ce*e 1  [2,4,6,8,9,15,11,13,20,3,21]

t * cl*(-s 2 )*E2*(-S 6)*C5*(-S4)*C3*C2*. S I* [2,3,5,7,10,16,11,13,20,3,21 ]
e I*(-S2)*E2 *(-s6)*e5,(-s4)*e3*s2 *el*EI [2,4,5,7,10,16,11,13,20,3,21 ]
Cl*(-S2)*62*(-S6)*C5*(-S4)*S3*E2 *(-S2)*S1*EI [2,3,6,7,10,16,11,13,20,3,21]
e 1 (-s2?).E2.(-S6),C5,(-S4),S3.E2.e2*eIEl [2,4,6,7,10,16,11,13,20,3,21]
el*(-$2)*E2 *(-$6)*e5*,4.(-$3),e2*SI*El [2,3,5,8,10,16,11,13,20,3,21 ]
eI,(-S2),E2,*(-S6),C5,C4*(-S3),S2,*Cl-I [2,4,5,8,10,16,11,13,20,3,21]
(e 1,-s2),E2*(-S6).c5,e4.c3,-2,(-s2),S .EI [2,3,6,8,10,16,11,13,20,3,21]
Cl*(-s 2 )*c2*(-s 6)*C5*C4*C3*E2*e2*c2*E 1 1 [2,4,6,8,10,16,11,13,20,3,21]

t2* [cl*(-s 2)*.2*(-s 6).s5.C4*C3*c2*si*EI [2,3,5,7,9,17,12,13,20,3,2 1]
e I *(-s2)*E2*(-S6)*S5*C4*C3 *$2 *el *El [2,4,5,7,9,17,12,13,20,3,21 ]
C1*(-S2)*E2*(-S6)*s5*e4*s3 *E2 *(-$2)*SI*E [2,3,6,7,9,17,12,13,20,3,2 1]
Cl*(-S2)*E2*(-S 6)*S5*C4*S3*E2*C2*CI*El [2,4,6,7,9,17,12,13,20,3,21 ]
e I*(-S2)*E2*(-S6)*S5*S4*(-S3)*e2*sI*E1 [2,3,5,8,9,17,12,13,20,3,21]
C1"(-$2)*E2 *(-$6)*S5"$4"(-$3)*$2 *elEI [2,4,5,8,9,17,12,13,20,3,21 ]
CI*(-S27)*E2*(-S6)*S5*Sa*C3*E2*(-S2))*S!*EI [2,3,6,8,9,17,12,13,20,3,21]
Cl*(-S 2)*E2*(-S 6)*S5 .S4*C3*E*C2*C..I*I 1 [2,4,6,8,9,17,12,13,20,3,21]

t22* c l.(-s)*.2*(-s 6)*s5*(-s4)*c3*C2*s I *F- [2,3,5,7,10,18,12,13,20,3,21 ]
el *(-$2)*-2 *(-$6)*S5"(-$4)*C3 *$2 *e *EI [2,4,5,7,10,18,12,13,20,3,21 ]
Cl*(-S2)*E2*(-S 6)*S5*(-S4)*S3*E2 *(-S2)*S1*CI [2,3,6,7,10,18,12,13,20,3,21]
C I.*(-S2,)..*(-S6).S5.(-S4).S3.E2.c2.e.E 1 [2,4,6,7,10,18,12,13,20,3,21]
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el ,(-s2),-2,(-s6),s5,e4,(-s3),e2,s i El [2,3,5,8,10,18,12,13,20,3,21]
C1.(-$2)*E2,(-S6),s5,e4,(-S3),S2*CI*EI [2,4,5,8,10,18,12,13,20,3,21 ]
Cei(-s 2 ).E 2*(-s 6 )*s 5*C4*C3 *E2*(-S2 )*si *E1 [2,3,6,8,10,18,12,13,20,3,21 ]
CI*(-S 2)*.2*(-S6)*s5.C4*C3*E2.C2.Cl*.E 1 [2,4,6,8,10,18,12,13,20,3,21]_

l* [ C*(-S2)*E2* C6*(-s 5),c 4*C3*C2*si*El [2,3,5,7,9,15,11,14,20,3,21 ]
Cl *(-S2)*E2)*C6*(-S5)*C4*C3*S2*C 1*Et [2,4,5,7,9,15,11,14,20,3,21 ]
C I*(-S2)*E2*C6*(-S5)*e4*s3*E-2*(-S2)*S *El [2,3,6,7,9,15,11,14,20,3,21 ]
el *(-S2)*E2-*C6*(-Ss)*C4*S3*E2*e2*el*EI [2,4,6,7,9,15,11,14,20,3,21 ]
Cl*(-S2)*E2*C6 *(-S5)*S4*(-S3)*C2*SI*El [2,3,5,8,9,15,11,14,20,3,21]
Ci*(-S2)*e2*C 6*(-s5)*S4*(-S3)*S2*CI*E1 [2,4,5,8,9,15,11,14,20,3,21]
C 1 *(-S2)*E2*C6*(-S5)*S4*C3*E2*(-S2)*S -1 *[2,3,6,8,9,15,11,14,20,3,21]
ce*(-s 2 ),E 2*C6*(-s 5 )*s 4*C 3*E2 *c2*Ce*EI 1 [2,4,6,8,9,15,11,14,20,3,21]

t2* [ C*(-S2)*- 2*C6 *(-S5)*(-S4 )*C3*c2*s1 I [2,3,5,7,10,16,11,14,20,3,21]
Cl*(-S2)*F-2'*C6*(-S5)*(-S4)*e3*s2*eI*EI [2,4,5,7,10,16,11,14,20,3,21]
Cl*(-S2)*E2*C6 *(-S5)*(-S4)*S3*42*(-S2)*SI*El [2,3,6,7,10,16,11,14,20,3,21]
Cl ,(-S2)*EeC6.(-S5),(-S4),S3,E2.e2,eIEI i [2,4,6,7,10,16,11,14,20,3,21]
el *(-S2)*E2*C6*(-S5)*e4*(-S3)*C2*S I*EI [2,3,5,8,10,16,11,14,20,3,2 1]
c 1 *(-S2)*E2 *C6 *(-S 5 )*C 4 *(-S 3 ).S2*CS*lE [2,4,5,8,10,16,11,14,20,3,21]
el ,(-s2),-2,e6*(-Ss),e4,e3,62*(-s2'),s 1 ,El [2,3,6,8,10,16,11,14,20,3,21]
CI*(-s 2 )*E2*C 6*(-s5 )*C4*C3*E2*c2*Cl*,I ] [2,4,6,8,10,16,11,14,20,3,21]

t2* IcI*(-s)*.E2*c6*c 5*c4*C3*C2*S.I*El [2,3,5,7,9,17,12,14,20,3,21]
C l *(-S2)*E2*c6*e5*ca*e3*s2 *el*E [2,4,5,7,9,17,12,14,20,3,21]
el *(-S2)*P2*c6*e5*ea*S3*E2*(-S2)*S IEl [2,3,6,7,9,17,12,14,20,3,21]
C I*(-S2)*E2)*e6*c5*e4*S3*E2)*C2*Cl *El [2,4,6,7,9,17,12,14,20,3,21]
e ,(-S2),E2,c6,e5,s4*(-s3)*c2*s *EI [2,3,5,8,9,17,12,14,20,3,21]
C l *(-S2)*E-*c6*e5*s4*(-S3)*s2)*e 1*EI [2,4,5,8,9,17,12,14,20,3,21]
e*(-S2)*E2*C6*e5*s4*e3*E2*(-$)S [2,3,6,8,9,17,12,14,20,3,21]
Cl*(-S2)*E2*C6 *C5 *S4*C3*E2*c2*CI*EI J [2,4,6,8,9,17,12,14,20,3,21]

t22* Cl*(-S 2)*E2*C6*C5*(-S4)*c3*c2*s1 *E [2,3,5,7,10,18,12,14,20,3,21]
e l*(-S2)*E2 *C6.C5.(-$4)*C3 *$2 '*el*C [2,4,5,7,10,18,12,14,20,3,21]
Cl *(-S2)*F2*C6*C5*(-S4)*S3*,2*(-S2)*S 1 *EI [2,3,6,7,10,18,12,14,20,3,21]
Cl*(-s2)*E2*C 6*C5*(-S4)*S3*E2,C2*C,*EI [2,4,6,7,10,18,12,14,20,3,21]
C I*(-S2)*E2*c6*e5*c4*(-S3)*C2*S i *- [2,3,5,8,10,18,12,14,20,3,21]
e I*(-S2)*E2)*e6*c5*c4*(-S3)*s2*eI*EI [2,4,5,8,10,18,12,14,20,3,21]
e l*(-s2)*E2*c6*c5 *C4.C3*2 *(-S2)*SI*EI [2,3,6,8,10,18,12,14,20,3,21]
CI*(-S 2 )*E2*C6 *C5 *C4 *C3 *E2*C 2*CelI [2,4,6,8,10,18,12,14,20,3,21]
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tl * - (-S])*S2.C6*C5*C4*C3.C2*S1 .*1  [2,3,5,7,9,15,11,13,19,4,21]
(-SI)*S2 *C 6*C 5*C 4*C3*S2*C1 "*1  [2,4,5,7,9,15,11,13,19,4,21]
(-S I )*$2"C6"C5"C4"$3"E2"(-$2)*S 1 *E 1[2,3,6,7,9,15,11,13,19,4,21]

(-SI)*S2*C6*C5*C4*S3*E2*C2*CI*E-I [2,4,6,7,9,15,11,13,19,4,21]
(-SI)*S2"C6"C5*S4"(-S3)*C2*S I *E I [2,3,5,8,9,15,11,13,19,4,21]
(-SI )*$2"*C6"C5"$4"(-S3)*$2"C1 *61 [2,4,5,8,9,15,11,13,19,4,21]
(-S I )*S2*C6*C5*S4*C3*E2*(-S2)*S I *E [2,3,6,8,9,15,11,13,19,4,21]
(-s1 )*S2 *C6 *C5 *S4 *C3 *E-*C2 *C2 *E1 1 [2,4,6,8,9,15,11,13,19,4,21]

tl2* (-S1)*S2*C6*C5*(-S4)*C3*C2*SI*EI [2,3,5,7,10,16,11,13,19,4,21]
(-S I )*$2"*C6"C5*(-S4)*C3 *S2 *eI *F 1[2,4,5,7,10,16,11,13,19,4,2 1]
(-s1 )*S 2 *C6 *C5 *(-S 4 )*S 3 *E2 *(-S2)*SI*1E [2,3,6,7,10,16,11,13,19,4,21]
(-S 1 )*S2 *C6 *C5 *(-Sa)*S3*E C2*CI*EI [2,4,6,7,10,16,11,13,19,4,21]
(-S 1 )*S 2*C 6*C 5 *C 4*(-S3 )*C2.S 1 *E1  [2,3,5,8,10,16,11,13,19,4,21]
(-S1)*S 2 "C6 *C5*C4*"3*S2(-$3 )*CI*El [2,4,5,8,10,16,11,13,19,4,21]
(-S1)*S2*C6*C 5 *C4 *C3 *E2*(-$2 )*SI*E1 [2,3,6,8,10,16,11,13,19,4,21]
(-S 1)*$2"*C6"C5"C4"C3"E2"*C2"Cl *EI [2,4,6,8,10,16,11,13,19,4,2 1]

t2* [(-S1 )*S 2*C 6*S5*C 4*C 3*C 2*S1 *E1  [2,3,5,7,9,17,12,13,19,4,21]
(-SI)*S2 *C6*S5*C4*C3*S$2*CI*El [2,4,5,7,9,17,12,13,19,4,21]
(-SI)*$2 *C6"S5"C4" S3*E2*(-S2)*S *El [2,3,6,7,9,17,12,13,19,4,21]
(-SI)*$2*C6"$5"C4"$3"E2"*C2"Cl *EI [2,4,6,7,9,17,12,13,19,4,21]
(-Sl)*S2*C6*s5 *S4*(-S 3)*C2*S]*EI [2,3,5,8,9,17,12,13,19,4,21 ]
(-Sl)*S2s*C6*S 5*S4*(-S3 )*S2*Cl*cl [2,4,5,8,9,17,12,13,19,4,21 ]
(-s1)*S2 *C6 *S5 *S4 *C3 *E2*(-S2 )*SI *El [2,3,6,8,9,17,12,13,19,4,21 ]
(-sI)*S2*C 6 *S5 *S4*C 3 *E2 *C2*CI*El 1 [2,4,6,8,9,17,12,13,19,4,21 ]

t22* [(-S)*S2*C6*S5*(-S4 )*C 3*C 2*SIj*EI [2,3,5,7,10,18,12,13,19,4,21]
(-SI)*S2*C 6 *S5*(-S4)*C3*S2*CI*EI [2,4,5,7,10,18,12,13,19,4,21 ]
(-S 1 )*$2 *C6*S5*(-S4)*S3*E2'I*(-S2)*SI [2,3,6,7,10,18,12,13,19,4,21 ]
(-S 1 )*S2 *C6 *S5 *(-S 4 )*S3*E 2 *C2 *Ct*Et [2,4,6,7,10,18,12,13,19,4,21 ]
(-SI)*S2*C6 *S5*C4*(-S 3)*C2*SI*EI [2,3,5,8,10,18,12,13,19,4,21 ]
(-SI)*S2*C6 *S5 *C4 *(-S 3 )*s 2 *ce*EI [2,4,5,8,10,18,12,13,19,4,21 ]
(-S 1 ),S2*C6*S5*C4*C3*E2-*(-S2)*S 1*EI [2,3,6,8,10,18,12,13,19,4,21 ]
(-si)*s2*c6*s5*c4*c 3*E2*c2*cI*EI 1 [2,4,6,8,10,18,12,13,19,4,21]

tll* (-Sl)*S2*S6*(-S5)*C4*C3*C2.S I *El [2,3,5,7,9,15,11,14,19,4,21]
(-S I )*$2"$6"(-S5)*C4"C3"$) *eI *E 1[2,4,5,7,9,15,11,14,19,4,21]

(-Sl)*S2*S 6*(-S5)*C4*S3*E2*(-S2)*SI*CI [2,3,6,7,9,15,11,14,19,4,21 ]
(-SI)*S2 "S6*(-S5)*C4*S3*E2*C2"Cl *El [2,4,6,7,9,15,11,14,19,4,21 ]
(-SI)*S2 *S6*(-S5)*S4*(-S 3 )*C2*S1* I [2,3,5,8,9,15,11,14,19,4,21 ]
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(-S1)*S2 "S6 "(-S 5 )*S4 "(-S 3 )*S2 "CI*EI [2,4,5,8,9,15,11,14,19,4,21]
(-S 1 )*S2*S6*(-S5)*S4e3*F,2*(-S2)*SI*E1 [2,3,6,8,9,15,11,14,19,4,21]
(-sI)*S2 *S6 *(-S 5 )*S 4 *C3*c2 *C2 *CI*EI 1 [2,4,6,8,9,15,11,14,19,4,21]

t12 [(-sl)*s2*s6*(-s5)*(-s 4)*C3*c2*Sl*E1  [2,3,5,7,10,16,11,14,19,4,21]
(-S1)*S 2*S 6*(-S5)*(-S4)*C 3*$2*CI*EI [2,4,5,7,10,16,11,14,19,4,21]
(-sI)*S2 $S6*(-S5)*(-S4)*S3*E2*(-S2)*S1*EI [2,3,6,7,10,16,11,14,19,4,21]
(-SI)*S2*S6*(-S5)*(-S4)*S3*EC2*eIl*E [2,4,6,7,10,16,11,14,19,4,21]
(°SI)*S2-*S6*(-S5)*e4*(-S3)*e2*s 1 *E [2,3,5,8,10,16,11,14,19,4,21 ]
(-SI)*S2*S6*(-S5)*e4*(-S3)*s2*eI*61 [2,4,5,8,10,16,11,14,19,4,21 ]
(-SI)*S2 *S6 *(-S 5 )*C 4 *C3 *- 2 *(-S2)*Sc1*E [2,3,6,8,10,16,11,14,19,4,21 ]
(-Sl)*S2*S 6 *(-S5)*C4*c3*EC2*cI *EI [2,4,6,8,9,17,11,14,19,4,21 ]

t2* [(-SI)*S2*S 6 *C5 *c4 *C3 *e2*sI*EI [2,3,5,7,9,17,12,14,19,4,21]
(-S1)*$2 .s6.c5.e4*e3 .$2 *e*Fl [2,4,5,7,9,17,12,14,19,4,21]
(-S )*S2*S6*e5*c4*s3*E2*(-S2)*S I *El [2,3,6,7,9,17,12,14,19,4,21]
(-SI),s2,s6,c5,e4,s3,62.c2,eI *El [2,4,6,7,9,17,12,14,19,4,21]
(-Sl)*S2*S 6*c 5 S$4*(-S 3 )*c2.S1*cEI [2,3,5,8,9,17,12,14,19,4,21]
(-SI)*S2*S6*e5*Sa*(-S3)*S2-*CI*EI [2,4,5,8,9,17,12,14,19,4,21 ]
(-sl)*S2*S 6 *C5 *s4*C3 *E'2 *(-S2)*ScI* * [2,3,6,8,9,17,12,14,19,4,21 ]
(-Sl1)*$2"$6"C5"$4"C3"E-2"C2"Cl *E ] [2,4,6,8,9,17,12,14,19,4,2 1 ]

t2* (-sI)*S2*S6*C5*(-S4)*C3*C2.S I *F1  [2,3,5,7,10,18,12,14,19,4,21 ]
(-S1)*S2*S 6 *C5 *(-S 4 )*C 3 * s2*Cet El [2,4,5,7,10,18,12,14,19,4,21 ]
(-S I)*S2*S6*e5*(-S4)*S3*E2*(-S2)*S i *F- [2,3,6,7,10,18,12,14,19,4,21 ]
(-SI)*S2*S6*e5*(-S4)*S3*E2I*e2*el*EI [2,4,6,7,10,18,12,14,19,4,21 ]
(-S1)*$2$S6.C5*C4.(-$3)*e2.s I *El [2,3,5,8,10,18,12,14,19,4,21]
(-SI)*S2 *S 6 *C5 *C4 *(-S 3 )*S 2 *Cl*EI [2,4,5,8,10,18,12,14,19,4,21 ]

5(-S2)*S [2,3,6,8,10,18,12,14,19,4,21]

(-SI)*S2 *S6 *C5 *c4 *C3 *E2 *C2 *Cl*EI 1 [2,4,6,8,10,18,12,14,19,4,21] _

* I (-S1 )*C2*E2 *(-S6)*C5*C4*C3*C2*Se*c 1  [2,3,5,7,9,15,11,13,20,4,21 ]
(-SI)*C2*E2*(-S6)*Cs*C4*S3*S2*(F-S2S I' [2,4,5,7,9,15,11,13,20,4,21]

(-SI),e2,E2,(-s6),e5,c4,s3,E-i*(S2,e2, *El [2,3,6,7,9,15,11,13,20,4,21 ]
(-S 1)*C2"-2"(-$6)*C5"$4"(-$3)*C2"S I*C1 [2,4,6,7,9,15,11,13,20,4,21 ]
(-S1),e2,E2,(-S6),e5,$4,(-$3),S2*Cl*E1 [2,3,5,8,9,15,11,13,20,4,21]

(-S]*C2C2*(S6)C5*S*(-3)*S*CIF-t[2,4,5,8,9,15,11,13,20,4,2 1
(-SI)*C2*E-*(-S6)*es*Sa*C3*E2-*(-S2)*S *EI [2,3,6,8,9,15,11,13,20,4,21]
(-Sl)*C2*C2*(-S 6 )*C5*S4*C3*E 2*C2*cI*EI ] [2,4,6,8,9,15,11,13,20,4,21]

t*2 (-sl)*C2*,-2*(-s6)*c5*(-s 4)*c3*C2* S1 * *1  [2,3,5,7,10,16,11,13,20,4,21]
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(-S 1)*C2*-2*(-S6)*e5*(-S4)*C3*S2*Cl *El [2,4,5,7,10,16,11,13,20,4,21]
(-St)*C2 *E2*(-S 6 )*C 5*(-S4 )*S 3*E2*(-S 2 )*SI *El [2,3,6,7,10,16,11,13,20,4,21 ]
(-SI)*C2*E2*(-S6)*C5*(-S4)*S3*E2*C2*Cl *E 1 [2,4,6,7,10,16,11,13,20,4,21]
(°SI)*e2*E2 ,(-s6).e5*c4,(-s3).e2.s *Et I[2,3,5,8,10,16,11,13,20,4,21 ]
(-S I )*c2*E2*(-s6)*e5*c4*(-s3)*s2*el *F 1[2,4,5,8,10,16,11,13,20,4,21 ]
(-S I )*C2*E2*(-S6)*e5*c4*c3*62*(-S2)*S 1 *6 1 [2,3,6,8,10,16,11,13,20,4,21]
(-s 1)*C2*, 2*(-S6 ),c 5 *C4*c 3 *E2.C 2*cI*EI ] [2,4,6,8,10,16,11,13,20,4,21]

t2* I(-s1).c2*E2*(-s6)*s5*C4*c3*c2*sI*E1  [2,3,5,7,9,17,12,13,20,4,21]
(-S )*e2*E2*(-s6)*s5*e4*c3*s2* *el,1 [2,4,5,7,9,17,12,13,20,4,21]
(-S )*e2*E2*(-S6)*s5*e4*s3*E2*(-S2)*SI *El [2,3,6,7,9,17,12,13,20,4,21]
(-SI)*e2*62*(-S6)*s5*e4*s3*F2*e2*cI*E-I [2,4,6,7,9,17,12,13,20,4,2 1]
(-SI)*e2*-2 *(-S6)*S5*S4*(-S3)*e2*s i*FI [2,3,5,8,9,17,12,13,20,4,21]
(-Si)*e2*E2 *(-S6)*S5*S4*(-S3)*s2)*eI*F-I [2,4,5,8,9,17,12,13,20,4,21]
(-s )*C2*F2*'(-s6)*S5*S4*C3*E2*(-s2)*Sl *EI i [2,3,6,8,9,17,12,13,20,4,21 ]
(-si)*C2*E2*(-S6)*S5*S4*C3*.2.c2*C.*lI 1 [2,4,6,8,9,17,12,13,20,4,21]

t22* (-SI)*C2 *E2*(-S 6)*s5 *(-S4)*C3*C2 *S1 *F1  [2,3,5,7,10,18,12,13,20,4,21]
(-S])*e2*E2*(-S6)*S5*(-S4)*C3*S2*Cl*EI [2,4,5,7,10,18,12,13,20,4,21]
(-S1)*C2*E2*(-S 6 )*S5*(-S4)*S 3 *C2 *(-S2)*SI*EI [2,3,6,7,10,18,12,13,20,4,21]
(-Sl)*C2*s 2*(-S6)*S5*(-S4)*S 3*F2 *C2*CI*e l [2,4,6,7,10,18,12,13,20,4,21]
(-S1)*e2*-2 ,(-s6),s5.c4.(-s3)*e2 *SI*EI [2,3,5,8,10,18,12,13,20,4,21]
(-S])*C2"-2 *(-$6)*S5 *ea*(-S3)*S2 *el*E I [2,4,5,8,10,18,12,13,20,4,21]
(-S ).C2.E2.(-S6).s5.e4.c3.E2.*(-S2).S 1.E1 [2,3,6,8,10,18,12,13,20,4,21]
(-S1)*.c 2*.2*(-s6)*s5*C4*C3*E2*C2*CIe.EI [2,4,6,8,10,18,12,13,20,4,21]_

t* I (-s 1)*C2*.2* C6*(-S5)*C4 *C3*C 2*sI*El [2,3,5,7,9,15,11,14,20,4,21]
(-S I )*e2.-2.c6,(-s5),e4,e3*s2,e.I*EI [2,4,5,7,9,15,11,14,20,4,21]
(-S ),C2.E2,C6.(-S5)e4.s3,E2,*(-S2),S i *EI [2,3,6,7,9,15,11,14,20,4,21]
(-S 1 )*C2*E2*C6*(-S5)*ea*S3*E2*e2*el *E [2,4,6,7,9,15,11,14,20,4,21]
(-SI)*C2 *E2*C6 *(-S5 )*S 4 *(-S3 )*C2 *SSl'E1 [2,3,5,8,9,15,11,14,20,4,21]
(-S1)*C2*E2*C6*(-S5)*S4*(-S3)*S2-)*CI*EI [2,4,5,8,9,15,11,14,20,4,21]
(-s I)*C2*6--*C6*(-S5)*S4*C3*C2*(-s2)*s)*EI [2,3,6,8,9,15,11,14,20,4,21]
(-S 1)*C 2 *E2 *C6 *(-S 5 )*S 4 *C3 *E2 *c 2 *CI*E1 ! [2,4,6,8,9,15,11,14,20,4,21]

t12* [(-Sj)*C2s*E2*C6*(-S 5 )*(-S4)*C3*C2*Sj*EI [2,3,5,7,10,16,11,14,20,4,21 ]
(-S I ),c2,E2*c6,(-s5),(-Sa),e3*s2*el *EI [2,4,5,7,10,16,11,14,20,4,21 ]
(-S I)*C2 *E2*C 6 *(-S 5 )*(-S 4 )*S 3 *E2 *(-S2 )*S 1*El [2,3,6,7,10,16,11,14,20,4,21]
(-S i),e2,E2*c6.(-s5).(-s4).s3,E2,e2.e 1,E1 [2,4,6,7,10,16,11,14,20,4,21]
(-S I)*C2*E2*C6*(-S5)*e4*(-S3)*e2*S *El [2,3,5,8,10,16,11,14,20,4,21]
(-S1)*C2*E2*C 6.(-s5)*C 4*(-s3)*s2*C 1 *1  [2,4,5,8,10,16,11,14,20,4,21 ]
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(-S I)*C2*E2*C6*(-S5)*C4*C3*F2*(-S2)*S I *E 1 [2,3,6,8,10,16,11,14,20,4,21]
(-sI)*C2 *s2*C6 *(-s 5 )*C 4 *C3 *E2*C2*CI*EI1 [2,4,6,8,10,16,11,14,20,4,21]

t2l* [(-s,)*C2*E2"C6*C5*C4*C3*C2"SI*E1 [2,3,5,7,9,17,12,14,20,4,21 ]
(-SI)*C2 "E2*C 6 *C5 *C4 *C 3*S2*Cl*El [2,4,5,7,9,17,12,14,20,4,21]
(-S I)*C2"E2 "C6"C5 "C4"$3 "E2"(-$2)*S1"El [2,3,6,7,9,17,12,14,20,4,21 ]
(-SI)*C2"E2"C6"Cs'C4"S3"E2-)*C2*CI'EI [2,4,6,7,9,17,12,14,20,4,21]
(-SI)*C2*"2*C6*C5"S4*(-S 3 )*C2*SI*Fl [2,3,5,8,9,17,12,14,20,4,21 ]
(-SI)*C2"E2"*C6"C5"$4"(-$3)*$2"Cl *Fl [2,4,5,8,9,17,12,14,20,4,21]
(-SI)*C2*62*C6*C5*S4*C3*F-2*(-S2-')*S -I *l[2,3,6,8,9,17,12,14,20,4,21]
(-SI)*C2 *E2*C6 *C5*S 4 *C3*E2 *C2*CI*EI [2,4,6,8,9,17,12,14,20,4,21]

t22* [(-sI)*C2*"2*C6*C5*(-S4)*C3*C2.Sl*EI [2,3,5,7,10,18,12,14,20,4,21]
(-SI)*C2 *E2*C6 *C5 *(-S 4 )*C 3 *S2 *CI *CI [2,4,5,7,10,18,12,14,20,4,21]
(-S1)*C2"E2 *C6"C5 *(-$4)*$3 *E2"(-$2)*SI* [2,3,6,7,10,18,12,14,20,4,211
(-S1)*C2"E2"C6"C5 "(-S4)"S3"E2"C2"CI*EI [2,4,6,7,10,18,12,14,20,4,211
(-SI)*C2"2 *C6"C5"C4"(-$3)*C2"S I *EI [2,3,5,8,10,18,12,14,20,4,21]
(-S 1)*C2"E2 *C6"C5"C4"(-$3)*$2"C 1 *F [2,4,5,8,10,18,12,14,20,4,21]
(-SI)*C2*62*C6*C5*C4*C3*E2*(-S2)*S1 *EI [2,3,6,8,10,18,12,14,20,4,21]
(-SI)*C2 *E2*C6*C5 *C4 *C3*E*C 2*C2*CI* 1 1 [2,4,6,8,10,18,12,14,20,4,21]_•

Arrays of coefficients and phase indices for T21.

T = - -L {(ES [22] P 17,11 + Plct [22] P 17,2 1}

T* [tl * [ 1*S1"C 2*C 6*C 5 "C4*C 3*C 2*Cl [1,3,5,7,9,15,11,13,19,3,22]

E I *S) *C2*C6*C5*C4*C3*S2*(-s1) [1,4,5,7,9,15,11,13,19,3,22]
E I *SI *C2"C6"C5"C4"$3"E2"(-$2)*C I [ 1,3,6,7,9,15,11,13,19,3,22]
E *SI *C2"C6"C5"C4"$3"E2"C2"(-S ) [ 1,4,6,7,9,15,11,13,19,3,22]
C I *S1I *C2"C6"C5"S4"(-$3)*C2"C 1 [1,3,5,8,9,15,11,13,19,3,22]
C I *S 1"C2"C6"C5"S4"(-$3)*$2"(-S1) [1,4,5,8,9,15,11,13,19,3,22]

F- I *SI *C2*C6*C5*S4*C3*E2*(-S2)*C1 [1,3,6,8,9,15,11,13,19,3,22]
£I*SI*C2*C 6 *C5*S4 *C3*E2*C 2*(-sI) 1 [1,4,6,8,9,15,11,13,19,3,22]

t*2 [isi*c 2*c 6*c 5*(-S4 )*c 3*c 2*cl [1,3,5,7,10,16,11,13,19,3,22]
El*SI*C2*C6*C5*(-S4)*C3*S2*(-SI) [ 1,4,5,7,10,16,11,13,19,3,22]
Fi.Sl *C2"C6"C5"(-$4)*$3"E2"*(-$2')*Ct [ 1,3,6,7,10,16,11,13,19,3,22]
Ei *SI *C2"C6"C5"(-$4)*$3"2"C2"(-S1) [ 1,4,6,7,10,16,11,13,19,3,22]

i *S I *C2"C6"C5"C4"(-$3)*C2"Cl [1,3,5,8,10,16,11,13,19,3,22]
1 *S *C2"C6"C5"C4"(-$3)*$ *(-S 1) [1,4,5,8,10,16,11,13,19,3,22]
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C I *S I *C2"C6"C5"C4"C3*E2 *(-$2)*Cl [1,3,6,8,10,16,11,13,19,3,22]
EI*SI*C2*C6*C5*C4*C3*E2 *C2*(-S1) [1,4,6,8,10,16,11,13,19,3,22]

t2* [EI*st*c2*c6.s 5*c4*c3*c2.cl [1,3,5,7,9,17,12,13,19,3,22]
£1l*s1 *c2*c6*s5*C4 *C3*S2*(-s1 ) [1,4,5,7,9,17,12,13,19,3,22]

i *S 1 *C2*C6*S5*C4*S3*,E2*(-$2)*Cl [ 1,3,6,7,9,17,12,13,19,3,22]
I *S1 *C2*C6*S5*C4*S3*E2*C2*(-S1 ) [1,4,6,7,9,17,12,13,19,3,22]

Fl *SI*C2*C6*S5*S4*(-S3)*C2*Cl [ 1,3,5,8,9,17,12,13,19,3,22]
EI*S1*C2*C6"S5*S4*(-S3)*S2*(-Si) [1,4,5,8,9,17,12,13,19,3,22]
F l*Sl *C2*C6*S5*S4*C3*E2*(-S2)*Cl [1,3,6,8,9,17,12,13,19,3,22]
F1 .s I *C2 *C6 *S5 *S4 *C3 *E2*C 2 *(-s 1) [ 1,4,6,8,9,17,12,13,19,3,22]

t22* CI j I *C2.C6*$5.(-$4)*C3.c2.c1 [1,3,5,7,10,18,12,13,19,3,22]
CI *S I *C2"C6"$5 *('S4)*C3 *$2 *(-S 1 [1,4,5,7,10,18,12,13,19,3,22]

CI *S I *C2*C6*S5*(-Sa)*S3*E2*(-S2))*Cl [1,3,6,7,10,18,12,13,19,3,22]

C I .s I *C2*C6*S5*(-S4)*S3*62*C2*(-S1 I [ 1,4,6,7,10,18,12,13,19,3,22]
PI *SI *C2*C 6 *S5 *C4 *(-S3 )*C 2 *C 1 [1,3,5,8,10,18,12,13,19,3,22]
CI *S I *C2"C6"S5"C4"(-$3)*$2"*(-S I [ 1,4,5,8,10,18,12,13,19,3,22]
EI *SI.C2.C6.$5.C4.C3*E2*(-$2)*Cl [ 1,3,6,8,10,18,12,13,19,3,22]
lI*SI*C2*C6*S 5 *C4*C3*E2*C2*(-sl) 1 [1,4,6,8,10,18,12,13,19,3,22]_

t* C I *SI*C2*S6*(-s5)*c4*c3*c2*cl [1,3,5,7,9,15,11,14,19,3,22]
F I *S I *C2.$6*(-S5)*C4.C3.$2-S I ) [ 1,4,5,7,9,15,11,14,19,3,22]
EI*SI*C2*S6*(-S5 )*C4*S3*E2*(-S 2 )*CI [ 1,3,6,7,9,15,11,14,19,3,22]
EI *S I*C2*S6*(-S5)*C4*S3*E2*C2*(-S1) [ 1,4,6,7,9,15,11,14,19,3,22]
C I*SI *C2*S 6*(-S 5 )*S4*(-S3)*C2*C I [ 1,3,5,8,9,15,11,14,19,3,22]
CI *S I *C2"$6"(-S5)*$4"(-$3)*$"*(-S I )[ 1,4,5,8,9,15,11,14,19,3,22]
CI *S I *C2*S6*(-S5)*S4*C3 *E2 *(-$2)*Cl [ 1,3,6,8,9,15,11,14,19,3,22]
EI *SI *C2 *S6 *(-S 5 )*S 4 *C3*E2*C 2 *(-S) I [ 1,4,6,8,9,15,11,14,19,3,22]

t12* [EI*S1*C2*S6*(-S5)*(-S4)*C3*C2*CI [ 1,3,5,7,10,16,11,14,19,3,22]
E *si *C2"$6"(-$5)*(-S4)*C3"$2"*('S1) [ 1,4,5,7,10,16,11,14,19,3,22]
EI *S1*C2"$6"(-S5)*(-$4)*$3 *2 *(-$2)*Cl [ 1,3,6,7,10,16,11,14,19,3,22]
El *SI *C2*S6*(-S5)*(-S4)*S3*F2-*C2*(-SI) [ 1,4,6,7,10,16,11,14,19,3,22]
F *S 1 *C2"$6"(-S5)*C4"(-$3)*C2"Cl [ 1,3,5,8,10,16,11,14,19,3,22]
EI *S1*C 2 *S6*(-S 5 )*C4*(-S3 )*S"'S*(-SI) [ 1,4,5,8,10,16,11,14,19,3,22]

SI *S i *C2*S6*(-S5)*C4*C3*F2'*(-S2)*Cl [ 1,3,6,8,10,16,11,14,19,3,22]
EI*SI*C2*S6*(-S5)*C4*C3*E2*C2*(-SI) ] [1,4,6,8,10,16,11,14,19,3,22]

t2* [CI*s *c2.$6.c5.c4.c3.c2.cl [1,3,5,7,9,17,12,14,19,3,22]
E *SI *C2"$6"C5"C4"C3"$"*(-S1) [ 1,4,5,7,9,17,12,14,19,3,22]
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E I *S I *C2*S6*C5*C4*S3*E2*(-S2)*Cl1 [1,3,6,7,9,17,12,14,19,3,22]

£1*S1 *C2.S6*C5.C 4*S3*E2*C 2.(-SI) [1,4,6,7,9,17,12,14,19,3,22]
EI*SI.C 2.S6*C5*S 4 "(-S3 )*C2*C 1  [1,3,5,8,9,17,12,14,19,3,22]

EI*SI*C2*S 6*C5*S4*(-S 3 )*S 2*(-SI) [1,4,5,8,9,17,12,14,19,3,22]
F *SI *C2*S6*C5*S4*C3*E2*(-S2)*C 1 [ 1,3,6,8,9,17,12,14,19,3,22]
EI*SI*C2 *S6 *C5 *S4 *C3 *E2*C 2 *(-SI) [ 1,4,6,8,9,17,12,14,19,3,22]

t22* 1i*SI*C2*S6*C 5*(-S4 )*C 3 *c 2 *c1 [ 1,3,5,7,10,18,12,14,19,3,22]
EI*S,*C2.S 6*C5*(-S4 )*C3*s2*(-si) [ 1,4,5,7,10,18,12,14,19,3,22]
E1 .s! *c2*s6*c5*(-s4)*s3*F2*(-s2)*cI [ 1,3,6,7,10,18,12,14,19,3,22]
E1 *S1 *C2*S6*C5*(-S4)*S3*-2)*C2*(-S1) [1,4,6,7,10,18,12,14,19,3,22]

EI*SI*C2*S6*C 5*C 4*(-S3 )*C 2*C1 [ 1,3,5,8,10,18,12,14,19,3,22]
EI*Sl*C2*S6*C 5 *C4*(-S 3 )*S2*(-Sl) [ 1,4,5,8,10,18,12,14,19,3,22]
EI *S *C2"$6"C5"C4"C3"E2"(-$2)*Cl [ 1,3,6,8,10,18,12,14,19,3,22]
E1*SI*C2*S6 *C5 *C4*C3*E2*C 2*(-SI) ] [1,4,6,8,10,18,12,14,19,3,22] 1

tl* !j*SI*(-S 2)*E2*(-S6)*C5*C4*C 3*C2*CI [1,3,5,7,9,15,11,13,20,3,22]
E *SI *(-$2)*E2 *(-$6)*C5"C4"C3"$2*(-S I) [1,4,5,7,9,15,11,13,20,3,22]

SI*S *(-S2ý)*F2*(-S6)*C5*C4*S3*62*(-S2)*C1 [ 1,3,6,7,9,15,11,13,20,3,22]
EI *S I *(-S2)*F2*(-S6)*C5*C4*S3*E2-*C2*(-S1) [1,4,6,7,9,15,11,13,20,3,22]
E I*S 1*(-S2)*F2*(-S6)*C5*S4*(-S3)*C2*Cl [ 1,3,5,8,9,15,11,13,20,3,22]
CI*s I *(-S2)*E2*(-S6)*Cs*Sa*(-S3)*S*(-S I) [1,4,5,8,9,15,11,13,20,3,22]

I *S I *(-S2)*E2*(-S6)*C5*S4*C3*F-2*(-S2)*C I [1,3,6,8,9,15,11,13,20,3,22]
EI*S 1 *(-S2)*E2*(-S 6)*C 5 *S4 *C3*E2*C 2 *(-SI) 1 [1,4,6,8,9,15,11,13,20,3,22]

t2* IEI*s *(-S2)*E2*(-S 6)*C5*(-S4)*c 3*C2*CI [1,3,5,7,10,16,11,13,20,3,22]
E1*sl*(-s2)*F2.(-s6)*c5.(-s4).c3s2.(-s i ) [1,4,5,7,10,16,11,13,20,3,22]

SI*S *(-S2)*E2*(-S 6 )*C5-(-S4 )*S 3*.-2*(-S2)*C1  [1,3,6,7,10,16,11,13,20,3,22]
Et*SI*(-S2)*E2*(-S 6)*C5*(-S4)*S3*E 2*C2*(-SI) [1,4,6,7,10,16,11,13,20,3,22]
EI *S1*(-S2)*EC2*(-S 6 )*C5*C4*(-S3)*C 2 "CI [1,3,5,8,10,16,11,13,20,3,22]
E1 *S*(-S2 )*E2*(-S 6 )*C 5 *C4 *(-S 3 )*S2*(-S 1 ) [1,4,5,8,10,16,11,13,20,3,22]
E *S *(-S2)*E2*(-S6)*C5*C4*C3*E2*(-S2)*Cl [1,3,6,8,10,16,11,13,20,3,22]
EI*SI*(-S 2 )*E 2 *(-S6 )*C 5 *C4 *C3 *E2*C 2 *(-SI) 1 [1,4,6,8,10,16,11,13,20,3,22]

t2* IEI*S *(-s2 )*E2,(-S6)*S5*C4*C3*C2*Ci [1,3,5,7,9,17,12,13,20,3,22]
Ei*s 1 *(-S2 )*E2*(-S 6 )*S 5 *C4 *C 3*S2*(-S 1) [1,4,5,7,9,17,12,13,20,3,22]

E I*SI*(-S2)*E2*(-S6)*S5*C4*S3*E2?*(-S2)*Cl [1,3,6,7,9,17,12,13,20,3,22]

E1 *S *(-S2)*F2*(-S6)*S5*C4*S3*E2*C2*(-S I) [1,4,6,7,9,17,12,13,20,3,22]
F I*S 1 *(-S2)*E2*(-S6)*S5*S4*(-S3)*C2*C1 [ 1,3,5,8,9,17,12,13,20,3,22]
Sj*Sl*(-S 2)*E2*(-S 6)*S5*S4*(-S 3)*S2*(-sj) [1,4,5,8,9,17,12,13,20,3,22]
SI *S 1*(-S2,)*F2*(-S6)*S5*S4*C3*_2*(-S2)*Cl [ 1,3,6,8,9,17,12,13,20,3,22]

A-48



NAWCWD TP 8592

E *S *(-S2)*E2*(-S6)*S5*S4*C3*P 2*C2*(S1)] [1,4,6,8,9,17,12,13,20,3,22]

t22 *S I 1 *(-S2 )*E2*(-S6 )*S 5 *(-S4 )*C3 *C2*Cl [1,3,5,7,10,18,12,13,20,3,22]

SI *(s$*(-s2)*C2 .(-S6 )*S5*(-S4)*C3*" 2 .*(-S1) [1,4,5,7,10,18,12,13,20,3,22]

Cl *S1 *(-S2)*E2*(-S 6 )*s5*(-S4)*S3*E2*(-S2)*CI [1,3,6,7,10,18,12,13,20,3,22]
E I*SI *(-$-)*62 *('$6)*S5"(-$4)*$3 *E2"¢2"(-S1) [ 1,4,6,7,10,18,12,13,20,3,223

s1 *SI*(-S2)*E2*(-S 6)*S5*C4*(-S 3)*C2*CI [1,3,5,8,10,18,12,13,20,3,22]
EI *S *(-S2 )*E2*(-S 6 )*S5*C 4*(-S3)*S 2*(-S 1) [1,4,5,8,10,18,12,13,20,3,22]
EI*Si*(-S2)*E2 *(-S6)*S5 *C4*C 3 *E2*(-S2 )*CI [1,3,6,8,10,18,12,13,20,3,22]
CI*SI*(-S2)*E2*(-S 6 )*S 5*C4*C 3 *s2*C 2 *(-S1) 1 [1,4,6,8,10,18,12,13,20,3,22]_

til EI*s *(-s2)*E2*c6*(-s5)*c4*c3*c2*cl [ 1,3,5,7,9,15,11,14,20,3,22]
E I*S1 *(-S2)*C2*C6 "(-S 5 )*C4*C 3 *S2 *(-SI) [1,4,5,7,9,15,11,14,20,3,22]
C1 *SI*(-S2)*-2*C 6 *(-S5 )*C4*S3*C-*(-S2)*CI [ 1,3,6,7,9,15,11,14,20,3,22]

SI *s1*(-S2)*E2*C6 *(-S 5 )*C 4 *S3*E2*C 2 *(-SI) [ 1,4,6,7,9,15,11,14,20,3,22]
El*S1*(-$2)*E2 *C6"(-S5)*$4"(-$3)*C2"C1 [ 1,3,5,8,9,15,11,14,20,3,22]

S*S *(-S2)*F,2*C6*(-S5)*S4*(-S3)*S2*(-S 1) [1,4,5,8,9,15,11,14,20,3,22]
EI *Sl *(-S2)*E2*C6*(-S5)*S4*C3*E2*(-S2)*1 [ 1,3,6,8,9,15,11,14,20,3,22]
EI*Sl*(-S 2 )*E 2 *C6 *(-S5 )*S 4 *C3 *E2 *C2 *(-SI) 1 [1,4,6,8,9,15,11,14,20,3,22]

t12 IE*Sl*(-S2 )*E 2*C6 *(-S5 )*(-S 4 )*C 3*C 2*Cl [ 1,3,5,7,10,16,11,14,20,3,22]
E *S I*(-$-)*F-2*C6.(-$5)*(-$4)*C3"$2.(-SI) [1,4,5,7,10,16,11,14,20,3,22]
F I*S *(-S2)*C2*C 6 *(-S5)*(-S4)*S3*E2*(-S 2 )*CI [ 1,3,6,7,10,16,11,14,20,3,22]
1I*Sj *(-S2)*E2*C6 *(-S 5 )*(-S 4 )*S 3 *E2*C 2*(-sI) [ 1,4,6,7,10,16,11,14,20,3,22]

E *S1"(-$2)*E2"*C6"(-$5)*C4"(-$3)*C2"Cl [ 1,3,5,8,10,16,11,14,20,3,22]
E I *S 1 *(-S2)*E2*C6*(-S5)*C4*(-S3)*S 2*(-S I) [1,4,5,8,10,16,11,14,20,3,22]
Cl *S I *(-S2 )*E2*C6*(-S5)*C 4 *C3*E2*(-s 2)*C 1 [1,3,6,8,10,16,11,14,20,3,22]

I*SI *(-S2)*C2*C6*(-S 5 )*C4*C 3 *£2*C2*(-sI) 1 [1,4,6,8,10,16,11,14,20,3,22]

t2 * IEi*Sl*(-S2)*£2*C6*C5*C4 *C3*C2*CI [1,3,5,7,9,17,12,14,20,3,22]

EI *SI *(-$2)*EC2"C6"C5"C4"C3"$2"(-S 1) [1,4,5,7,9,17,12,14,20,3,22]

EI *Sl*(-S2)*E *C6"C5"C4"S3 *2 *(-S2)*Cl [ 1,3,6,7,9,17,12,14,20,3,22]
El*S1*(-S2)*E2*C6*C5 *C4*S3*E2*C2*(-SI) [1,4,6,7,9,17,12,14,20,3,22]

el*SI *(-S2)*E2*C6*C5*S4*(-S 3)*C2*C1 [1,3,5,8,9,17,12,14,20,3,22]
EI *S1 *(-$2)*E2 *C6"C5"$4"(-$3)*$2 *(-S ) [1,4,5,8,9,17,12,14,20,3,22]
E *S *(-S2)*C2*C6*C5*S4*C3*F2*(-S2)*C 1 [1,3,6,8,9,17,12,14,20,3,22]

F 1*s1*(-S2)*E2*C6 *C5 *S4*C3*E 2*C2 *(-S1) [ 1,4,6,8,9,17,12,14,20,3,22]

t* 2 *sl*(-S2)*E2*C6*C5*(-S4)*C3*C 2*Cl [ 1,3,5,7,10,18,12,14,20,3,22]
E*l.S*(-$)*E2 *C6"C5"(-$4)*C3 *$2 *(-S ) [1,4,5,7,10,18,12,14,20,3,22]

CI *SI *(-S2 )*£2*C 6 "C5*(-S 4)*S3*E£2*(-S2)*Cl [1,3,6,7,10,18,12,14,20,3,22]
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E I *S I *(-S2)*F-2*c6*e5*(-S4)*S3*E2*e2*(-S [1,4,6,7,10,18,12,14,20,3,22]
E I *S I ,(-s2),*62,e6,e5,c4,(-s3),e2,el [1,3,5,8,10,18,12,14,20,3,22]

E t*sI *(-$2)*E2"C6"C5"C4"(-$3)*$2"(-S I) [[1,4,5,8,10,18,12,14,20,3,22]
E I *S I,(-s2),E2,c6,e5,e4,e3,E2,(-$2),Cl [1,3,6,8,10,18,12,14,20,3,22]

EI*S1*(-S2)*E2*C6 *C5 *c 4 *c 3 *E2*C 2 *(-SI) 1 [1,4,6,8,10,18,12,14,20,3,22]

tll I [ lClS2,c6,e5*c4.c3,e2,el [1,3,5,7,9,15,11,13,19,4,22]
FtI*CI*S2*C6*C5*C4*C3*S 2 *(-SI) [1,4,5,7,9,15,11,13,19,4,22]
El*CI*S2*C 6 *C5*C 4 *s 3 *-2*(-S 2 )*Cl [ 1,3,6,7,9,15,11,13,19,4,22]
Fl*el ,s2,c6,e5,e4,s3,E2,c2,(-Sl) [ 1,4,6,7,9,15,11,13,19,4,22]

El*els2,c6,e5,s4,(-s3),e2*c i [ 1,3,5,8,9,15,11,13,19,4,22]
EI*CI.S2*c 6 *C5*S4*(-$3)*S 2*(-S1) [ 1,4,5,8,9,15,11,13,19,4,22]
F I.CI.S2.)C6.Cs.S4.C3.E-2.(-s2).Cl [ 1,3,6,8,9,15,11,13,19,4,22]
EI*CI*s 2*c6*C5*s4*C3*,e2*C2*(-s) I [1,4,6,8,9,15,11,13,19,4,22]

t12 IEI*CI*S2*C 6 *C5 *(-S4)*C3*C2*Cl [ 1,3,5,7,10,16,11,13,19,4,22]
EI *Cl*S2*C6*e5*(-S4)*C3*S2*(-S1) [1,4,5,7,10,16,11,13,19,4,22]

Ei *Cl.$2.C6.C5.(-$4)*$3.E2.(-$2)*Cl [ 1,3,6,7,10,16,11,13,19,4,22]
E1.l.s2.e6.c5.(-s4).s3.E2.c2.(-s t ) [ 1,4,6,7,10,16,11,13,19,4,22]
EIel ,s2,c6*e5,e4,(-s3),e2,e i [1,3,5,8,10,16,11,13,19,4,22]

F- .eI *$2*C 6*C 5*C 4*(-S3)*S2"(-S 1) [1,4,5,8,10,16,11,13,19,4,22]
C I*CI*S2*C 6*C5*C4*C3*E-*(-S2)*CI [ 1,3,6,8,10,16,11,13,19,4,22]
6I*CIS2,*C6*C5*C4*C3,C2*C2,(-sI) 1 [1,4,6,8,10,16,11,13,19,4,22]

t2* [CI*CI*S2*C6*S5*C 4*C3*C2*Cl [ 1,3,5,7,9,17,12,13,19,4,22]
SI .el$2.c6.s5.c4.c3 $2 *(-S ) [[1,4,5,7,9,17,12,13,19,4,22]

1*CI.Se2.*C6*S5*C4.S3*.2*(-S2)*Cl [ 1,3,6,7,9,17,12,13,19,4,22]
CI*1 *e .s2.c6.s5.C4.s3.E2.e2.(-s1) [ 1,4,6,7,9,17,12,13,19,4,22]
EI*CI*S2*C6 *S5*S4*(-S 3 )*C2*Ce [ 1,3,5,8,9,17,12,13,19,4,22]

EI*CI*S2*C6*S5 *S4 *(-S3)*S2*(-SI2 ) [1,4,5,8,9,17,12,13,19,4,22]
El *CI*S2*C6*S5 *S4*C3*E* 2*(-S2)*C 1 [1,3,6,8,9,17,12,13,19,4,22]
EI *C1"$2"C6"S5"$4"C3"62"C2"(-S 1) ][ 1,4,6,8,9,17,12,13,19,4,22]

t22 1 1*C1 I*s2*c 6*s 5*(-S4 )*c 3 ,c 2 ,Ce [1,3,5,7,10,18,12,13,19,4,22]

I.e *Cs2*e6*Ss*(-S4)*e3 *$2 *(-sl) [1,4,5,7,10,18,12,13,19,4,22]

F I *C1"$2"C6"$5"(-$4)*$3"-2"(-$2)*Cl [ 1,3,6,7,10,18,12,13,19,4,22]
F I*Cl*S2*C6*S5*(-S4)*S3*E2*e2*(-S1) [ 1,4,6,7,10,18,12,13,19,4,22]

E IC*el,2,c6,s5,e4,(-$3),c2,cl [ 1,3,5,8,10,18,12,13,19,4,22]
E *I.e1*$2"C6"$5"e4"(-$3)*$2"(-S1) [ 1,4,5,8,10,18,12,13,19,4,22]
El .elSs2.c6.s5.e4.c3.E2.*(-s2).el [ 1,3,6,8,10,18,12,13,19,4,22]
EI*Cl*s2*C6*s5*C4*c3*E2*c 2 .(-s 1) J [1,4,6,8,10,18,12,13,19,4,22]
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tll *I E I *cI *S2*S6*(-S5)*C4 *C3"C 2"C 1 [1,3,5,7,9,15,11,14,19,4,22]
E*el*$2*$6"(-S5)*C4"C3 *$2 *(-SI) [1,4,5,7,9,15,11,14,19,4,22]

,EI*CI*S2*S6*(-S5)*C4*S3*E2*(-S2)*Cl [ 1,3,6,7,9,15,11,14,19,4,22]
C1 *Cl *s2*s6*(-s5 )*C4 *S3*E2*c 2 *(-Sl) [1,4,6,7,9,15,11,14,19,4,22]
E I *C I*S2*S6*(-S5)*S4*(-S3)*C2*Cl [1,3,5,8,9,15,11,14,19,4,22]

1 *C I *S2*S6*(-Ss)*S4*(-S3)*S2 *(-S 1) [ 1,4,5,8,9,15,11,14,19,4,22]
E I *el *$)*$6"($5)*S4"C3 *E2"(-$2)*Cl [ 1,3,6,8,9,15,11,14,19,4,22]
C I *el *S2*S 6 *(-S5)*S4 *C3*E2*C2*(-Sj) 1 [ 1,4,6,8,9,15,11,14,19,4,22]

t12  I *C]*S2*S6*(-S5)*(-S 4).C3*C2.CI [1,3,5,7,10,16,11,14,19,4,22]
FI* C*eS*-*S 6 *(-S5)*(-S4)*C3*S2 *(-S1) [1,4,5,7,10,16,11,14,19,4,22]
El *e *S2*S6*(-S5)*(-S4)*S3*F-2*(-S2)*Cl [ 1,3,6,7,10,16,11,14,19,4,22]
E1 *CI*S2-*S6*(-S5)*(-S4)*S3*E2*C2*(-Si) [ 1,4,6,7,10,16,11,14,19,4,22]
SI *c1.$2.$6.(-s5)*c4.(-$3)*c2.c I [1,3,5,8,10,16,11,14,19,4,22]

E1 e*C1*S2*S 6*(-S5)*C4*(-S 3)*S2*(-S 1) [1,4,5,8,10,16,11,14,19,4,22]
E1I*CI*S2*S6*(-S5)*C4*C3*E2*(-S2)*Cl [ 1,3,6,8,10,16,11,14,19,4,22]
EI*CI*S2*S6*(-s5)*C4*C 3*E2*C 2 *(-sj) ] [1,4,6,8,10,16,11,14,19,4,22]

t2* [EI*Cl*S2*S6*C5"C4*C3"C 2*Cl [ 1,3,5,7,9,17,12,14,19,4,22]
Ei*Ce*S 2 *S6.C5*C4*C3*S2 *(-s1) [ 1,4,5,7,9,17,12,14,19,4,22]
Ei*C 1*S2*S6*C5*C4*S3*E2*(-s 2)*Cl [ 1,3,6,7,9,17,12,14,19,4,22]
EI *Cl*S2*S 6*C5*C4*S3*E2-*C2*(-s1) [1,4,6,7,9,17,12,14,19,4,22]
E *C1"$2 *$6"C5"$4"(-$3)*C2"C1 [1,3,5,8,9,17,12,14,19,4,22]

E I .el.$2.$6.C5.s4.(-$3).$2.*(-s1) [ 1,4,5,8,9,17,12,14,19,4,22]
CR*CI*S 2*S.6*C5*S 4 *C3 *E2*(-S$)*Cl [1,3,6,8,9,17,12,14,19,4,22]
C1 *Ce*S2 *S6*C5*S4 *C3*e-2*C2*(-sI) 1 [1,4,6,8,9,17,12,14,19,4,22]

t22* [CI*CI*S)*S 6*C5*(-S4)*C3*C2*C1 [1,3,5,7,10,18,12,14,19,4,22]
El *ClI*$2"$6"C5"(-S4)*C3"$2"*(-S ) [ 1,4,5,7,10,18,12,14,19,4,22]
E I *Cl *s2.s6*c5.(-s4).s3.E2*(-s2)*Cl [ 1,3,6,7,10,18,12,14,19,4,22]
Ei *Cl*S2*S6*C5*(-S4)*S3*E2*C2*(-sl) [ 1,4,6,7,10,18,12,14,19,4,22]
EI*Ce*S 2*S6*C5*C4*(-S 3 )*C2*Cl [ 1,3,5,8,10,18,12,14,19,4,22]
E *el *$2 *$6"C5"C4"(-$3)*$ *(-S ) [1,4,5,8,10,18,12,14,19,4,22]

El*CI*S2*S 6*C5*C4*C 3*E2*(-S2)*CI [ 1,3,6,8,10,18,12,14,19,4,22]
L! *Cl*S2.*S6 *C5*C 4*C3*.2*C2*(-SI) J [1,4,6,8,10,18,12,14,19,4,22] 1

t l* EI*C1*C2*E2*(-S6)*C5*C4*C3*C2*Cl [ 1,3,5,7,9,15,11,13,20,4,22]
S*Cl*C2.2 *(-$6)*C5 *C4"C3"$2 *(-S I) [1,4,5,7,9,15,11,13,20,4,22]

CI*Cl*C2*EL*(-S 6)*C5*C4*S3*E2*(-s2)*Cl [1,3,6,7,9,15,11,13,20,4,22]
FI*CI*C2*C2*(-S 6)*C5*C4*S3*&2*C2*(-S1) [1,4,6,7,9,15,11,13,20,4,22]
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EIl*C*C2*E2*(-S6)*C5*S4,(-S3)*C2*Cl [1,3,5,8,9,15,11,13,20,4,22]
E I.Cl *e2,E2,(-s6),e5,s4,(-s3),s2,*(-s i1) [1,4,5,8,9,15,11,13,20,4,22]

EI*CI*C2*E2 *(-S6 )*C5*S4*C 3 *E2*(-S 2 )*CI [1,3,6,8,9,15,11,13,20,4,22]
EI*ClC 2*E2*(-S 6 )*C5*S 4*C3*E 2*C2*(-SI) ] [1,4,6,8,9,15,11,13,20,4,22]

t12 tIE]•,el*C 2*,E2*(-S6)*C5*(-s4)*C3*C2*CI [ 1,3,5,7,10,16,11,13,20,4,22]
£I,*CIC2*,-2*(-S6)*c5*(-s4)*C3*s2*(-sI) [ 1,4,5,7,10,16,11,13,20,4,22]

I*Cl*C2*E-2*(-S6)*Cs*(-S4)*ss*E2*(-S2')*CI [ 1,3,6,7,10,16,11,13,20,4,22]
El ,el-e2,E2,(-s6),c5,(-s4),s3,E2,e2,*(-s ) [1,4,6,7,10,16,11,13,20,4,22]
El CI* ,c2,E2,(-s6),ese4*(-s3),e2-el [1,3,5,8,10,16,11,13,20,4,22]

Ei .el e2*F2*(-S6)*CS*e4*(-S3)*S2-*(-S 1) [1,4,5,8,10,16,11,13,20,4,22]

El*el *e2*E2*(-S6)*e5*e4*C3*-2*(-S2)*Cl [ 1,3,6,8,10,16,11,13,20,4,22]
EI*cI*C2 *E2*(-S 6)*c 5*C4*c 3*E2*C 2*(-SI) ! [1,4,6,8,10,16,11,13,20,4,22]

t21* [E 1.Ce*C2*E2*(-S6).S5*C4*C3*C2*Ce [1,3,5,7,9,17,12,13,20,4,22]
E I*el*C2*F2 *(-S6)*s5*e4*c3*s2*(-S ) [ 1,4,5,7,9,17,12,13,20,4,22]
£e *Ce*C2*£2*(-S 6 )*S5*C4*S3*E2*(-S2)*CI [ 1,3,6,7,9,17,12,13,20,4,22]
E£*CI*C2*.£ 2 *(-S6 ),S 5*C4 *S3 *E2 .C2*(-Si) [ 1,4,6,7,9,17,12,13,20,4,22]
E1.e *C2*E2*(-S6)*Ss*S4*(-S3)*C2*C 1 [ 1,3,5,8,9,17,12,13,20,4,22]
E I*Cl *C2*E2*(-S6)*S5*S4*(-S3)*S2)*(-S ) [1,4,5,8,9,17,12,13,20,4,22]

Ei*CI*C2*E2*(-S 6 )*S5*S4*C3*£2*(-S2)*CI [1,3,6,8,9,17,12,13,20,4,22]
Ei*CI*C2*£2*(-S 6 )*S5*S4*C3*E2*C2*(-SI) 1 [1,4,6,8,9,17,12,13,20,4,22]

t2* 2 E*C 1 *C2 *E2 *(-S 6 )*S 5 *(-S 4 )*C 3 *C2 *CI [ 1,3,5,7,10,18,12,13,20,4,22]
E l*Cl*C2*s2 *(-S6 )*S5 *(-S4)*C3 *S$2*(-SI) [ 1,4,5,7,10,18,12,13,20,4,22]
Ei.el*e2*E2 *(-$6)*S5*(-S4)*$3*E2*(-S2)*e [ 1,3,6,7,10,18,12,13,20,4,22]
E-I*Cl*C2*E2.(-S6)*S5.(-Sa)*S3*E'.C2*(-S) 0 [1,4,6,7,10,18,12,13,20,4,22]
EI*CI*C2*£2*(-S 6 )*S 5*C4 *(-S 3 )*C 2*CI [ 1,3,5,8,10,18,12,13,20,4,22]
E1*Ce*C2*E 2 *(-S6 )*S5*C4*(-S 3 )*S 2 &*(-SI) [ 1,4,5,8,10,18,12,13,20,4,22]
E l.el.C2*E2 *(-s6)*s5*C4*c 3,E2*(-s2)*C1  [1,3,6,8,10,18,12,13,20,4,22]
E1*Ce*C2*E2*(-s6)*s5*C4*C3*E2*C2*(-si) 1 [ 1,4,6,8,10,18,12,13,20,4,22]

tll* I 1*Ce*2E2*c6 ,(-s 5 )*c 4*C3 ,C2*ci [1,3,5,7,9,15,11,14,20,4,22]

E1*Cl*C2*£ 2 *C6 *(-S 5)*C4 *C3 *S2 *(-SI) [ 1,4,5,7,9,15,11,14,20,4,22]
El *el *C2*E2*C6*(-S5)*e4*s3*E2*(-S-)*C 1 [ 1,3,6,7,9,15,11,14,20,4,22]
E *C1 *C2*E2*C6*(-S5)*e4*s3*F2*C2*(-S i ) [1,4,6,7,9,15,11,14,20,4,22]

61 .elC2,E2,e6.(-S5),S4,(-S3),C2,C1 [1,3,5,8,9,15,11,14,20,4,22]

E1 .CI*C2*E 2*C 6*(-Ss)*S4*(-S3)*S2.(-Sl) [ 1,4,5,8,9,15,11,14,20,4,22]
S.el .eC2.E2.c6.(-s5).s4*e3.E2.(°s2,).el [ 1,3,6,8,9,15,11,14,20,4,22]

El*Cl*C2*E2 *C6 *(-s 5 )*S 4 *C3*S2 *C2*(-SI) 1 [1,4,6,8,9,15,11,14,20,4,22]
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t12* I[ I*Cl*C2*E2*C 6*(-s5)*(-S4)*C3*C2*CI [1,3,5,7,10,16,11,14,20,4,22]

E I*CI*C2*E2*C6*(-S5)*(-S4)*C3*S2*(-S1) [1,4,5,7,10,16,11,14,20,4,22]

Ei.CI *C2 *E2 *C6 *(-S5)*(-S4 )*S 3 *E2 *(-S 2 )*Cl [1,3,6,7,10,16,11,14,20,4,22]

EI *CI*C2s£2*C6*(-S5)*(-S4)*S 3 *£2*C2*(-SI) [1,4,6,7,10,16,11,14,20,4,22]
EI *Ce*C2*"2 *C6 *(-S 5 )*C 4 *(-S 3 )*C 2*Cl [1,3,5,8,10,16,11,14,20,4,22]
C, *c,*c2.£2*c 6*(-s5)*c4 *(-s3)*s•2 *(-sI) [ 1,4,5,8,10,16,11,14,20,4,22]
E I.CI.C2.E2.c6.(-S5).c4.c3.-2.(-$2-)*c1 [ 1,3,6,8,10,16,11,14,20,4,22]
LI*CI*C2*c2 *C6*(-S5)*C4 *C3*E-2*C 2*(-SI) ] [1,4,6,8,10,16,11,14,20,4,22]

t21 1 *C1.C2.E2.C6.C5.C4-C3.C2.Cl [1,3,5,7,9,17,12,14,20,4,22]

6L*CI*C2"E2l*C 6*C5*C4*C3*S2*(-S1) [1,4,5,7,9,17,12,14,20,4,22]
l*eCl*C 2*E2*C 6*C5*C4*S3*E2*(-S2)*CI [1,3,6,7,9,17,12,14,20,4,22]

CI *el*C2*E2*c6*c5*C4*s3*F-2*c2*(-sI) [1,4,6,7,9,17,12,14,20,4,22]
EI*CI*C2*E2*C 6*C5*S4*(-S3)*C2*Cl [ 1,3,5,8,9,17,12,14,20,4,22]
E t *Cl*C2*C2*c6*c5*s4*(-s3)*s2-*(-s 1) [ 1,4,5,8,9,17,12,14,20,4,221

Fl *C1.C2.E2 *C6.C5.S4.C3*E2"(-$2)*Cl [1,3,6,8,9,17,12,14,20,4,22]
F-1 *cI.c2*c2*c 6 *c5*s4*c3*62*c2*(-s) ] [ 1,4,6,8,9,17,12,14,20,4,22]

t22 [ EI*C *C2.E2.C6.C5.(-S4)*C3.C2.C1 [1,3,5,7,10,18,12,14,20,4,22]
EL*CI*C2* -2*C6*C5*(-S4)*C3*S2*(-S1) [1,4,5,7,10,18,12,14,20,4,22]
Ei *Ce*C2*E2*C 6*C5*(-S 4)*S3*E2*(-S2)*Cl [ 1,3,6,7,10,18,12,14,20,4,22]
Ci *Ce*C2*L2*C 6*C5*(-S 4)*S3*E2*C2*(-s,) [1,4,6,7,10,18,12,14,20,4,22]
Li *CI*C 2*.2 *C6 *C5 *C4*(-S3)*C2*CI [ 1,3,5,8,10,18,12,14,20,4,22]
EI *el *C2.E2.*C6.C5.C4.(-$3)*$2.(-S) [1,4,5,8,10,18,12,14,20,4,22]
EI*CI*C2*E*c6.c5 *c4.c3 *V2 *(-$2)*Cl [1,3,6,8,10,18,12,14,20,4,22]
EI*CI*C 2 *C2 *C6 *C5*C4*C3*L2*C2*(-sI) J ] [1,4,6,8,10,18,12,14,20,4,22]_J

Arrays of coefficients and phase indices for T 22.

T22 - I {-is, [22] P 17,12 + ECIC [22] P 17,22}

" tl I [ *S]*Cz*C6*C5*C4*C3*Cz*Sl*C1 [2,3,5,7,9,15,11,13,19,3,22]

ISl*c2 .c6*c 5*c 4*c3* S2.Cl*E l  [2,4,5,7,9,15,11,13,19,3,22]
E I*SI*Cz*C6*C5*C4*S3*E2*(-s2)*s1 *FI [2,3,6,7,9,15,11,13,19,3,22]
E1 *SI*C2*C6*C5*C4*S3*E2*C2*C1*El [2,4,6,7,9,15,11,13,19,3,22]
EI*SI*C2"C 6*C5*S4*(-S3)*C2"S1*C, [2,3,5,8,9,15,11,13,19,3,22]
El*S,*C2*C6"C5"4"(-S3)*S$2Cl*El [2,4,5,8,9,15,11,13,19,3,22]

SI*SI *C2"C6"C5 *S4*C3*E2 *(-$2)*S I'1 [2,3,6,8,9,15,11,13,19,3,22]
E I*SI*C2*C6*C5*S4*C3*E2*C2*Cl*EI 1 [2,4,6,8,9,15,11,13,19,3,22]
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t12* I I*SC 2*C6*C5*(-S4 )*C3*C2* SI*E, [2,3,5,7,10,16,11,13,19,3,22]
PI *S I *C2*C 6*C5*(-S4)*C 3 *S2*Cl *61  [2,4,5,7,10,16,11,13,19,3,22]
C I *S I *C2*C6*C*('S4)*S3*E2*('S2)*S I *E 1 [2,3,6,7,10,16,11,13,19,3,22]
E i*SI *C2*C 6 *C5*(-S4)*S3 *E2*C2*Cl *E 1 [2,4,6,7,10,16,11,13,19,3,22]
61 *SI *C2"C6"C5"C4"(-$3)*C2"S I *E 1 [2,3,5,8,10,16,11,13,19,3,22]
El *S I *C2"C6"C5"C4"(-$3)*$2"**C 1 *El[2,4,5,8,10,16,11,13,19,3,22]

F-1 *s I *c2.c6.c5-c4.c3.E2 *(-$2)*S I *cl [2,3,6,8,10,16,11,13,19,3,22]
£1*SI*C 2*C6*C5*C 4*C3*E2*C 2*C*E1 l [2,4,6,8,10,16,11,13,19,3,22]

tl* [EI*SI*C2*C6*S5*C4.C3*C2*S1 *El [2,3,5,7,9,17,12,13,19,3,22]

1 *SI *C2.C6.$5.C4.C3.$2.Cl *El [2,4,5,7,9,17,12,13,19,3,22]
EI*SI*C 2*C6*S5*C4 *S3*E2*(-S2)*SI*c I [2,3,6,7,9,17,12,13,19,3,22]
E I *si *C2.C6.$5.C4.$3.2.*C2.Cl *6 [2,4,6,7,9,17,12,13,19,3,22]
E *SI *C2.C6.S5 S4"(-$3)*C2"S *El [2,3,5,8,9,17,12,13,19,3,22]
E *S *C2"C6"S5"$4"(-$3)*$2"C1 *El [2,4,5,8,9,17,12,13,19,3,22]
E I*S I *C2*C6*S5*S4*C3*E2*('S2)*S 1 *6l [2,3,6,8,9,17,12,13,19,3,22]
*I *SI *C2*C6*S 5*S4*C3*E 2*C2*Cl *E [2,4,6,8,9,17,12,13,19,3,22]

t22 *[E1 *S *C2"C6"S5"(-$4)*C3"C2"S *C [2,3,5,7,10,18,12,13,19,3,22]
E *S I *C2"C6*$5"(-$4)*C3"$2"C I'l [2,4,5,7,10,18,12,13,19,3,22]
El.S *C2*C6*S5*(-S4)*S3*62*(-S2)*S 1 *F [2,3,6,7,10,18,12,13,19,3,22]
FI*SI**C2"C 6*S5**(-S4)*S3*E 2*C2*C 1 *E [2,4,6,7,10,18,12,13,19,3,22]
£I*SI*C2*C6*S5*C4*(-S3)*C2*SI*4I [2,3,5,8,10,18,12,13,19,3,22]
El *S I*C2"C6"$5"C4"(-$3)*$2"*C1.E1 [2,4,5,8,10, 18,12,13,19,3,22]

E I *S I *C2.C6*$5*C4.C3.E2.(-$2)*S I *E 1[2,3,6,8,10,18,12,13,19,3,22]

£1*SI*C 2*C6 *S5 *C4 *C3*E2*C2 *C2*CI J [2,4,6,8,10,18,12,13,19,3,22]

tl* EI*SI*C 2*S6*(-S5)*C4*C3*C2*SI*EI [2,3,5,7,9,15,11,14,19,3,22]
E I *S *C2"$6"(-$5)*C4"C3"$*Cl *6 [2,4,5,7,9,15,11,14,19,3,22]
FI*SI*C2*S6*(-S5)*C4*S 3*E2*(-S2)*SI *El [2,3,6,7,9,15,11,14,19,3,22]
EI*SI*C2"S6*(-S5)*C4"S3*E2*C2*CI**EI [2,4,6,7,9,15,11,14,19,3,22]
E *S *C2"$6"(-$5)*S4"(-$3)*C2"S *EI [2,3,5,8,9,15,11,14,19,3,22]
E1 *S *C2"$6"(-S5)*$4"(-$3)*$"*Cl *CI [2,4,5,8,9,15,11,14,19,3,22]
E *SI *C2"$6"(-$5)*$4"C3"E2"(-$2)*S 1*E [2,3,6,8,9,15,11,14,19,3,22]
EI*SI*C 2*S6*(-S5)*S4 *C3*E2**C2*Cl*fI 1 [2,4,6,8,9,15,11,14,19,3,22]

t2* [EI*SI*C2*S6*(-s 5)*(-s 4)*c3*c 2*s1*EI [2,3,5,7,10,16,11,14,19,3,22]
E1*SI*C2*S 6*(-S5)*(-S4)*C3*S2*CIl*EI [2,4,5,7,10,16,11,14,19,3,22]
EI *S 1 *C2*S6*(-S5)*(-S4)*S3*E2*(-S2)*S I *-1 [2,3,6,7,10,16,11,14,19,3,22]
E1 *S I *C2*S 6*(-S5)*(-S4)*S3*E2*C2*C2*I*E1 [2,4,6,7,10,16,11,14,19,3,22]
E I *si *c2.$6"(-$5)*C4"(-$3)*C2"S1*F [2,3,5,8,10,16,11,14,19,3,22]
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FI ISi *C2*S6*(-S5)*C4*(-S3)*S2*CI*E 1[2,4,5,8,10,16,11,14,19,3,22]

EI*Sl*C2*S 6 *(-S5)*C4*C3*E2*(-S2)*SI*EI [2,3,6,8,10,16,11,14,19,3,22]
EI*SI*C2*S6 "(-S 5 )*C4 *C3*E2*C2*Cl*El ] [2,4,6,8,10,16,11,14,19,3,22]

t21* [ E*SI*C2*S6*C5*C4*C3*C 2*SjI*41 [2,3,5,7,9,17,12,14,19,3,22]
CI*SI*C2*S6*C5*C4*C3*S2*CI*E1 [2,4,5,7,9,17,12,14,19,3,22]
ElS *C2"$6"C5"C4"$3"E2"*(-$2)*S *El [2,3,6,7,9,17,12,14,19,3,22]
E *SI *C2"$6"C5"C4"$3"E2"C2"Cl*EI [2,4,6,7,9,17,12,14,19,3,22]

1 *SI *C2"$6"C5"S4"(-$3)*C2"S 1 *C [2,3,5,8,9,17,12,14,19,3,22]
EI*SI*C2*S6"C5*S4"(-S3)*S2*CI*E [2,4,5,8,9,17,12,14,19,3,22]
EI *SI *C2"$6"C5"S4"C3 *E2*(-S2)*S*EI [2,3,6,8,9,17,12,14,19,3,22]
£i*si*C2*S6*C5*S4*C3*E2*C 2*Cl*E [2,4,6,8,9,17,12,14,19,3,22]

t22* I *sI *C2*S 6*C5*(-S4)*C3*C2*S 1 *-1  [2,3,5,7,10,18,12,14,19,3,22]
C I*SI *C2 *S6 *C5 *(-S4 )*C3 * S2 *Cl *E1 [2,4,5,7,10,18,12,14,19,3,22]
CI *S I *C2*S6*C5*(-S4)*S3*E2*(-S2)*S I *F [2,3,6,7,10,18,12,14,19,3,22]
C I*SI *C2*S 6 *C5*(-S4)*S 3 *E2*C2*C I *EI [2,4,6,7,10,18,12,14,19,3,22]
C I *S I *C2$6"C5 *C4"(-$3)*C2"S 1 * 1[2,3,5,8,10,18,12,14,19,3,22]

EI *SI *C2*S6*C 5*C 4*(-S3)*S 2*Cl *E1 [2,4,5,8,10,18,12,14,19,3,22]
E I *S I *C2*S6*C5*C4*C3*E'_*(-S2)*S I *E 1[2,3,6,8,10,18,12,14,19,3,22]
E I *SI*C 2 *S6 *C5 *C4*C3*E2*C 2 *CI *EI 1 [2,4,6,8,10,18,12,14,19,3,22] _

tl* I I*sl*(-S2)*E2*(-S6)*C5*C4*C3*C2*SI*EI [2,3,5,7,9,15,11,13,20,3,22]
EI*l s *(-$')*-2 *(-$6)*C5"C4"C3 *$2"Cl *El [2,4,5,7,9,15,11,13,20,3,22]
E1*SI*(-S2)*E2*(-s 6 )*C 5 *C4 *S3 *E2*(-S2)*SI*EI [2,3,6,7,9,15,11,13,20,3,22]
E I*SI*(-S2)*E2 *($6)*C5"C4"$3"E2 *C2"Cl*l [2,4,6,7,9,15,11,13,20,3,22]
E1 *S I*(-$2)*E *(-$6)*C5 *S4*(-S3)*C2*SI*EI [2,3,5,8,9,15,11,13,20,3,22]
E *S *(-S2')*F-2*(-S6)*Cs*S4*(-S3)*S2*Cl*F-I [2,4,5,8,9,15,11,13,20,3,22]
Cj*SI*(-S2)*E2*(-S 6 )*C5 *S4 *C3 *E2*(-S2).Sj*S1 I [2,3,6,8,9,15,11,13,20,3,22]
EI*S 1 *(-S2)*C2*(-S6 )*C 5 *S4 *C3 *C2 *C2 *Cl*EI 1 [2,4,6,8,9,15,11,13,20,3,22]

t12 * I £1*S1*(-s 2 )*E 2 *(-s 6 )*c 5 *(-s 4 )*c 3 *c 2 * SI*E1 [2,3,5,7,10,16,11,13,20,3,22]
S*S 1 *(-$-)*E2*(-$6)*C5 *(-S4)*C3 *$2"Cl *EI [2,4,5,7,10,16,11,13,20,3,22]

c1 *S *(-S2)*E2*(-S 6)*C5 *(-S4)*S3*E2*(-S2)*S1 *E! [2,3,6,7,10,16,11,13,20,3,22]
E1*S 1 *(-s$)*E2*(-S6)*C5*(-S4 )*S 3 *E2*C2 *CI *cI [2,4,6,7,10,16,11,13,20,3,22]

1 *SI*(-$2)*E2"*(-$6)*C5 *C4"(-$3)*C2"S *El [2,3,5,8,10,16,11,13,20,3,22]
Ei*S 1 *(-S 2 )*E 2 *(-S 6 )*C 5 *C4*(-S3 )*S 2 *Cl*F1  [2,4,5,8,10,16,11,13,20,3,22]
EI*S *(-S 2 )*E 2 *(-S 6 )*C 5 *C4 *C3*E2*(-S 2 )*S1*EI [2,3,6,8,10,16,11,13,20,3,22]
EI*SI*(-s2)*E2*(-S 6 )*C 5 *C4 *C3*E2*C2*CI*E1 1 [2,4,6,8,10,16,11,13,20,3,22]

t2 * I[i*sl*(-S2 )*C2*(-S6)*S5*C4*C3*C2*SI*EI [2,3,5,7,9,17,12,13,20,3,22]
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SI*S I *(-S2)*E2*(-S6)*S5*C4*C3*S2*eI*E 1[2,4,5,7,9,17,12,13,20,3,22]

E1*Sj*(-S 2 )*E2*(-S 6 )*s 5 *C4*S3 *E2 *(-S 2 )*S1*EI [2,3,6,7,9,17,12,13,20,3,22]
E I *S I *(-S2)*F2*(-S6)*S5*C4*S3*IE2*C2*C I' [2,4,6,7,9,17,12,13,20,3,22]

I*S *(-$2)*E2 *(-$6)*$5"4"(-$3)*C2*S I *EI [2,3,5,8,9,17,12,13,20,3,22]
E I*SI*(-S2)*E-2*(-$6)*$5*$4*(-$3)*$2.ClE1 [2,4,5,8,9,17,12,13,20,3,22]
E I*SI*(-S 2 )*E 2 *(-S 6)*S 5*S 4*C 3*E2*(-S2 )*S 1 *EI [2,3,6,8,9,17,12,13,20,3,22]
Ei*si*(-s2)*E2*(-S 6)*S*S4*C3.E2*C2*CI.E 1 J [2,4,6,8,9,17,12,13,20,3,22]

t22 * I EISI*(-S2)*62*(-S6)*Ss*(-S4)*C3*C2*SI*EI [2,3,5,7,10,18,12,13,20,3,22]
EI *s I .(-s 2).E2*(-s 6)*s5*(-s 4)*c3*s2*cI.1* [2,4,5,7,10,18,12,13,20,3,22]
E I*S *(-S2)*E2*(-S 6)*S5*(-S4)*S3*E2*(-S2)*S I*EI [2,3,6,7,10,18,12,13,20,3,22]
E I *S I *(-s2)*e2*(-S6)*s5*(-S 4)*S3*E2*C2*C I*1 [2,4,6,7,10,18,12,13,20,3,22]

Sl .S 1*(-$2)*E2.(-$6).$5.C4.(-$3).C2.S 1 .E[2,3,5,8,10,18,12,13,20,3,22]
EI*SI *(-$2)*,2*(-$6)*$5*C4.(-$3)*$2,C 1 *,I [2,4,5,8,10,18,12,13,20,3,22]
C I*SI *(-S2)*e2*(-S 6)*S5*C4"C3 "E2'*(-S2)*SI*- 1  [2,3,6,8,10,18,12,13,20,3,22]
EI*Si*(-s2)*E2*(-S6)*S5*C4*C3*E2*C2*CI*£l j [2,4,6,8,10,18,12,13,20,3,22]

tl I EISl.(-S2)*E2. C6*(-S5)*C4*C 3.C2*S*.E1  [2,3,5,7,9,15,11,14,20,3,22]
EISl S*('S2)*F2*C6*('Ss)*C4*C3*S2*Cl *EI [2,4,5,7,9,15,11,14,20,3,22]
E*s1 *(-S 2)*E2 *C6 *(-S5)*C4 *S3*£ 2*(-S2)*S I*EI [2,3,6,7,9,15,11,14,20,3,22]
e *S *(-S2)*E2*C6*(-S5)*C4*S3*F-2*C2*CI*E1 [2,4,6,7,9,15,11,14,20,3,22]
E *SI*(-S2)*E2*C6*(-S5)*S4*(-S3)*C2*S *E I [2,3,5,8,9,15,11,14,20,3,22]
CI *S I *(-S-)*E2*C6*(-S5)*S4*(-S3)*S2*C I*El [2,4,5,8,9,15,11,14,20,3,22]
I*S I *(-S2)*£2*C6 *(-S5)*S4*C3*£2*(-S2)*S I *£l [2,3,6,8,9,15,11,14,20,3,22]

EI*S1*(-S2))*E2*C 6 *(-S5)*S4 *C3*C2C 2 *CI*EI [2,4,6,8,9,15,11,14,20,3,22]

t12 I I*SI*(-s 2)*E2*c 6 *(-S5)*(-S 4)*c3*c 2 sI*E-I [2,3,5,7,10,16,11,14,20,3,22]
C I *S I *(-S2)*E2*C6*(-S5)*(-S4)*C3*S2*C I*I [2,4,5,7,10,16,11,14,20,3,22]
EI*S1*(-S2)*E2*C6*(-S5)*(-S 4)*S3*£2*(-S2)*sI*EI [2,3,6,7,10,16,11,14,20,3,22]
cjI*SI*(-S2)*E2*C6*(-S 5)*(-S 4)*S3*E2*C 2*Cl*EI [2,4,6,7,10,16,11,14,20,3,22]
Ei*S I*(-$2)*E2"C6"(-$5)*C4"(-$3)*C2"S1*EI [2,3,5,8,10,16,11,14,20,3,22]
E *S *(-S2)*E2*C6*(-S5)*C4*(-S3)*S2*CI*F-I [2,4,5,8,10,16,11,14,20,3,22]
El *S,*(-S2)*E2*C 6*(-S5)*C4*C3*£2*(-S2)*SI*EI [2,3,6,8,10,16,11,14,20,3,22]
E/*S1*(-s2)*E 2*C6*(-S5)*C4*C3*E2*C2*CI*E1 1 [2,4,6,8,10,16,11,14,20,3,22]

t2* I EI*sl*(-s 2)*.2*c6*c5 *c4*c3*c2*sI*£I [2,3,5,7,9,17,12,14,20,3,22]
F I*S1*(-S2)*£2*C 6*C5*C4*C3*S2*Cl*£l [2,4,5,7,9,17,12,14,20,3,22]
-EI*S1 *(-S2)*F2*C6*C5*C4*S3*E2*(-S2))*SI*E1 [2,3,6,7,9,17,12,14,20,3,22]
SI .s *(-S2)*E2*C6*C5*C4*S3*E2*C2*Cl *EI [2,4,6,7,9,17,12,14,20,3,22]

EISl "S*(-S2)*E2*C6*C5*S4.(-S3)*C2*S -I .[2,3,5,8,9,17,12,14,20,3,22]

E I *SI *(-S2)*F2C6*C5*S4*(-S3)*S2*CI*EI [2,4,5,8,9,17,12,14,20,3,22]
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cI *SI *(-$2)*E2 *c6*e5*s4*c3 *E2.(-$2)*SI *EI [2,3,6,8,9,17,12,14,20,3,22]
E *S1 *(-s2)*E2*c 6*C5*S4*C 3*e2 .c2*C.*lI ] [2,4,6,8,9,17,12,14,20,3,22]

t22 [L1*S1 *(-S2 )*E 2 *C6 *C5 *(-S 4 )*c 3 *C2 *s,*El [2,3,5,7,10,18,12,14,20,3,22]
EL*S 1 *(-S 2 )*c 2 *C6*C 5*(-S4 )*C 3*S2*C$*l * [2,4,5,7,10,18,12,14,20,3,22]
ELi *s *(-S2)*E2 *c 6*,5*(-S4)*S3 *E2*(-S2)*si*El [2,3,6,7,10,18,12,14,20,3,22]
El*SI*(-S2)*E2*C6 *C5*(-S4)*S3 *E2 *C2*CI*El [2,4,6,7,10,18,12,14,20,3,22]
EI*S1*(-S2)*E2*C6*C5*C4*(-S 3 )*C2*SI*6l [2,3,5,8,10,18,12,14,20,3,22]
FL *Sl* (-S2)'E2*C6*C5*C4*(-S3)*S2*CI*LI [2,4,5,8,10,18,12,14,20,3,22]
El *S (-s2-).*62.c6.CS*e4.c3.E2.(-s2I).s .I [2,3,6,8,10,18,12,14,20,3,22]
F1 *S I *(-S2)*L2*C6 *C5*C4*C3*E 2 *C2*CI*EI ! [2,4,6,8,10,18,12,14,20,3,22]

tll* I 1 .C1*S2*C6*C5*C4*C3*C2 *S•*El [2,3,5,7,9,15,11,13,19,4,22]
ElI*CI*S2*C 6 *C5 *C4*C3*S 2 *CI*El [2,4,5,7,9,15,11,13,19,4,22]
E *el *s2*e6*c5*e4*s3*E2*(-S2)*sI*E1 [2,3,6,7,9,15,11,13,19,4,22]
EI*CI*S2*C6*C5*C4*S 3 *E2*C2*CI*E1 [2,4,6,7,9,15,11,13,19,4,22]
LI*CI*S 2 *C6 *C5*S4*(-S3 )*C 2 *S*ElI [2,3,5,8,9,15,11,13,19,4,22]
EI*Cl*S 2"C6*C5*S 4*(-S3 )*S-"*Cl*EL [2,4,5,8,9,15,11,13,19,4,22]
LI*Ce*S2*C 6*C5*S4*C3*L2*(-S2)*S1*Fl [2,3,6,8,9,15,11,13,19,4,22]
ELI*CI*S2*C 6*C5*S4*C3*E2*C2*CI*SI ] [2,4,6,8,9,15,11,13,19,4,22]

t12 IEI*CC*S 2.*C6*C.(-S4)*C3*C2* SI*Cl [2,3,5,7,10,16,11,13,19,4,22]
El *el *$2*C6.C5*(-S4)*C 3 *S2*el *E1L [2,4,5,7,10,16,11,13,19,4,22]
EI*C1$2"C6"C5"(-$4)*$3"E2)* S [2,3,6,7,10,16,11,13,19,4,22]
I*Ce*S 2,e*C6*C5*(-S4)*S 3*,E2*C2*CI*El [2,4,6,7,10,16,11,13,19,4,22]

EI*CI*s2.C 6*C5*C4*(-s3)*C2*sI*lI [2,3,5,8,10,16,11,13,19,4,22]
FLI*Ce*S_.*C6*C5*C4*(-S3)*S'_*Cl*LI [2,4,5,8,10,16,11,13,19,4,22]
F *C1.$2.C6.C5.C4.C3.E2 *(-$2)*S1 *EI [2,3,6,8,10,16,11,13,19,4,22]
li*CI*Se2*C 6*C5*C4*C3*.2*C2*CI*l 1 [2,4,6,8,10,16,11,13,19,4,22]

t2 * IFI*CI*S2*C6 *S5*C4*C3*C2*SI*El [2,3,5,7,9,17,12,13,19,4,22]
EII*CI*S 2 *C6*S5*C4*C3*S,2 *CI*ElI [2,4,5,7,9,17,12,13,19,4,22]
E *el *S2*C6*Ss*C4*S3*62*(-S2)*S cI *[2,3,6,7,9,17,12,13,19,4,22]

EI *Ce*S2*C6 *S5 *C4*S3*E2*C 2 *Ci*E1  [2,4,6,7,9,17,12,13,19,4,22]
Lel*CI*S2 *C6*S5*S4*(-S3)*C2*SI*ElI [2,3,5,8,9,17,12,13,19,4,22]

£I*Cl*S2*C6 *S5*S4*(-S 3)*S'_ *Cl*FL [2,4,5,8,9,17,12,13,19,4,22]
Ei *Ce*S2*C6 .S5*S4*C 3*E2*(-S$)*S1 *LI [2,3,6,8,9,17,12,13,19,4,22]
LI*CI*Se.*C6*S5*S4*C3*3.2*C2*CI*EI [2,4,6,8,9,17,12,13,19,4,22]

t22 * ILI*CI*S 2*C6*S5*(-S4)*C3 *C2 *SI*LI [2,3,5,7,10,18,12,13,19,4,22]
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C I*CI*S2*C6*S5.(-S 4)*c3.S2*c1.*1 [2,4,5,7,10,18,12,13,19,4,22]
E I *e 1*S2*C6*S5,(-S4),S3,-2.(-s2),s I ,E 1 [2,3,6,7,10,18,12,13,19,4,22]
EI .Cl.S2.C6.S5.(-s4).s3.E2.c2.e I *P- 1[2,4,6,7,10,18,12,13,19,4,22]
CI *Cl *S2*C6*S5*C4*(-S3)*C2*S I *E1 [2,3,5,8,10,18,12,13,19,4,22]
E I *eI *S2*C6*S5*e4*(-S3)*s2*e I *E [2,4,5,8,10,18,12,13,19,4,22]
EI*Cl*S 2 *C6 *S5 *C4 *c 3 *-2*(-S2)*S I *el [2,3,6,8,10,18,12,13,19,4,22]
E1*Ci*s2*c6.s 5*C4*C3*E2*C 2*C.l.E 1 [2,4,6,8,10,18,12,13,19,4,22]

til EI.Cl*S2*S6*(-s5)*C4*c3.2C2*S.sI [2,3,5,7,9,15,11,14,19,4,22]
E *C 1.$2.$6*(-$5)*C4.C3*$2.el *El [2,4,5,7,9,15,11,14,19,4,22]
61 *el .s2.s6.(-s5),e4,s3,E2*(-s2),s IEI [2,3,6,7,9,15,11,14,19,4,22]
E l.Cl.S2.S6.(-s5).c4.s3.E2.e2.cl.Ei [2,4,6,7,9,15,11,14,19,4,22]
E1.e *$2"$6"(-$5)*S4"(-$3)*C2"S I *C [2,3,5,8,9,15,11,14,19,4,22]
El .el*s2.s6.(-s5).s4.(-s3).s2.el.El [2,4,5,8,9,15,11,14,19,4,22]
EI *el *S2*S6*(-S5)*S4*C3*F2)*(-S2)*SI*EI [2,3,6,8,9,15,11,14,19,4,22]
F I*CI*S 2 *S6*(-S5)*s4*C3*E2*C2*cI*E1 1 [2,4,6,8,9,15,11,14,19,4,22]

t12 £!j *C1 *S2*S6*(-S5)*(-S4)*C3 *C2*SI*E1  [2,3,5,7,10,16,11,14,19,4,22]
EI*Cl*S2 *S6 *(-S 5 )*(-S 4 )*C 3 *S2 *Ce*E1  [2,4,5,7,10,16,11,14,19,4,22]
E1 ,ei*,$2,$6*(-$5)*(-$4),$3,-2*(-$2),s -I .[2,3,6,7,10,16,11,14,19,4,22]

-I .el*S2*S6*(-S5)*(-S4)*S3*F-2*e2*cI*E1 [2,4,6,7,10,16,11,14,19,4,22]
El el *$2"$6"(-$5)*C4"(-$3)*C2"S 1 *F- [2,3,5,8,10,16,11,14,19,4,22]
CI *C I1*S"*S6*(-S5)*C4*(-S 3)*S2*C I *Cl [2,4,5,8,10,16,11,14,19,4,22]
El .e *S2*S6*(-S5)*C4*C3*E2*(-S2)*Si*EI [2,3,6,8,10,16,11,14,19,4,22]
£I*CI*S2 *S6*(-s5)*C4 *C3*E2*C2s*Cl J*F [2,4,6,8,10,16,11,14,19,4,22]

tzl * I C1  *S 2*S6 .C 5*C4*C 3 .C 2.S1.C*1  [2,3,5,7,9,17,12,14,19,4,22]
EI*Ce*S 2.S6 *C5 *C4 *C3 *S2 *C1. [2,4,5,7,9,17,12,14,19,4,22]
E I*Cl*S2-*S6*C5*C4*S3*E2)*(-S2)*SI*E [2,3,6,7,9,17,12,14,19,4,22]
EI*Ce*S2$*S6*C5*C4*S3*E2*C2*CI*6l [2,4,6,7,9,17,12,14,19,4,22]
EI*CI*S)*S6*C5*S4*(-S 3 )*C 2 *SI*EI [2,3,5,8,9,17,12,14,19,4,22]
F I *C1.$2.$6.C5.$4*(-$3)*$2*C1.E1 [2,4,5,8,9,17,12,14,19,4,22]
E *el *$ *s6*e5*s4*c3 *E2 *(-S2)*SI*F-I [2,3,6,8,9,17,12,14,19,4,22]
F I*CI*S2*S6*C5*S4*C3*E2*C2 *C.*Cl 1 [2,4,6,8,9,17,12,14,19,4,22]

t22* [ EI*c 1*s2*S6*c5*(-S4)*c3*c2.sI*E [2,3,5,7,10,18,12,14,19,4,22]
£.I*CI*S2*S 6*C5*(-S4)*C3* s2.el* 1l [2,4,5,7,10,18,12,14,19,4,22]
E I*Cl"2*S 6*C5*(-S 4 )*S3*E"E*(-S 2 )*S I*EI [2,3,6,7,10,18,12,14,19,4,22]
e I*CI*S2*S 6 *C5 *(-S 4 )*S 3 *-2*C 2 *Cl*E1 [2,4,6,7,10,18,12,14,19,4,22]
E *CI*S2*S 6 *C5*C4 *(-S 3 )*C 2 *SI*CI [2,3,5,8,10,18,12,14,19,4,22]
EI*Cl*S2*S 6*C5*C4*(-S3)*S2*CI*EI [2,4,5,8,10,18,12,14,19,4,22]
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E I *CIs 2*s 6*c 5*C4*C 3*E2*(-s2).s I .*l [2,3,6,8,10,18,12,14,19,4,22]
El*Ce*S2*S 6*C5*C4*C3*E2*C2 *CI*EI 1 [2,4,6,8,10,18,12,14,19,4,22]

ti * E E1 *Cl*C 2.E 2*(-S6)*C5*C4 *C3*C2*S I*E1  [2,3,5,7,9,15,11,13,20,4,22]
E I.eCl *C2*E2*(-S6)*e5*e4*c3*s2*Cl .l [2,4,5,7,9,15,11,13,20,4,22]
E IeIe2.E2.(-s6).c5.e4.s3.E2.(-s2-).s I *F-l [2,3,6,7,9,15,11,13,20,4,22]
EI *el *e2,E-2,(-s6),e5*e4*s3*-2*e2,e I *E 1[2,4,6,7,9,15,11,13,20,4,22]

CI *eI *C2*E-2*(-S6)*C5*S4*(-S3)*C2*S I ,e 1[2,3,5,8,9,15,11,13,20,4,22]

EI *el *C2*E2*(-S6)*C5*S4*(-S3)*S2*Cl* I *-[2,4,5,8,9,15,11,13,20,4,22]

EI*eI *e2*2*(-S6)*e5*s4*c3*E2*(-S2)*S I *EI [2,3,6,8,9,15,11,13,20,4,22]
EI*Cl*C2 *E 2*(-S6 )*C5*S 4*C 3*, 2*C2.CI*E,1 [2,4,6,8,9,15,11,13,20,4,22]

t12* I*Ce*C 2 *E2*(-S6)*C5*(-S4)*C 3 *C2 * SI *Fl [2,3,5,7,10,16,11,13,20,4,22]
Se*CI*c 2.e 2*(-s6 )*c 5 *(-s4)*c3*S2*CI*ElI [2,4,5,7,10,16,11,13,20,4,22]

Ee *CI*C2 *E2*(-S6)*C5*(-S4)*S3*L2*(-S2)*SI*cI [2,3,6,7,10,16,11,13,20,4,22]
LI*CI*C2*E2*(-S6)*C5*(-S4)*S3*E2*C2*Ce*EI [2,4,6,7,10,16,11,13,20,4,22]
E *el *C2.E2.(-$6)*C5.C4.(-$3)*C2.S 61 *[2,3,5,8,10,16,11,13,20,4,22]
El *el .e2.E2.(-s6).e5.c4.(-s3I).s2.c -I *[2,4,5,8,10,16,11,13,20,4,22]
E e c*CC2*6-(-s6)*c5*e4*e3*E2*(-s2')*s1*EI [2,3,6,8,10,16,11,13,20,4,22]
Ll*Cl*C2*E 2*(-S6)*C5*C4*C3*E2*C2*CI*,I J [2,4,6,8,10,16,11,13,20,4,22]

t2* IlI*Cl*C2 *L2*(-s6)*s5*c4*c3*c2*si*ElI [2,3,5,7,9,17,12,13,20,4,22]
E *el *C2.E2 *(-$6)*$5 *C4"C3"$2"*Cl *E [2,4,5,7,9,17,12,13,20,4,22]
ElI*CI*C2*E2 *(-S6)*S5*C4*S3*C2*(-S2)*S1*CI [2,3,6,7,9,17,12,13,20,4,22]
E *cI*e2*E2*(-S6)*S5*C4*S3*E-2*e2*eI*EI [2,4,6,7,9,17,12,13,20,4,22]
CI*Ce*C2*.E2*(-S 6)*S5*S4*(-S3)*C2*SI*El [2,3,5,8,9,17,12,13,20,4,22]
E i .el*e2.E2.(-s6).s5.s4.(-s3).s2.el .el[2,4,5,8,9,17,12,13,20,4,22]
E1 *C1.C2.E *(-$6)*S5 *S4"C3 *E2"(-$2)*S1 *El [2,3,6,8,9,17,12,13,20,4,22]
Ei*Cl*C2*.E2*(-S6)*S5*S4*C3*.2*C2*CI*.i1] [2,4,6,8,9,17,12,13,20,4,22]

t22 IEI*CI*C2*E2*(-S6)*s5 *(-S4)*C3*C2*S*ElI [2,3,5,7,10,18,12,13,20,4,22]
.el *e2*E2*(-S6)*S5*(-S4)*e3 *$2 *el- .el[2,4,5,7,10,18,12,13,20,4,22]

E I*Cl*C 2 *E2*(-S6 )*S 5 *(-S4)*S3*E2 *(-S2)*SIj*E [2,3,6,7,10,18,12,13,20,4,22]
El*el *C2*C*(-S6)*S5 *(-S4)*$3 *E*e2*Cl *EI [2,4,6,7,10,18,12,13,20,4,22]
Eil *CI*C 2 *E2 *(-S6)*S5*C4*(-S3)*C2*Si*EI [2,3,5,8,10,18,12,13,20,4,22]
E I*CI*c 2*E2*(-S 6)*S5*C4*(-S 3)*S2*c*EI [2,4,5,8,10,18,12,13,20,4,22]
EICl*e.2.E2.'(-s6).s5.e4.c3.-2.(-s2-).s *El [2,3,6,8,10,18,12,13,20,4,22]
Si*.l *c2*E2*(-s 6)*s5*c4*C3*E2*C2*c 1 .EI [2,4,6,8,10,18,12,13,20,4,22]_

t* l eI*CI*C2*E2* C6 *(-s5)*c 4*c3*c2*s1 *El [2,3,5,7,9,15,11,14,20,4,22]
EI*CI*C 2*. 2*C6*(-S5)*C4*C3*S2*Ce*E1 [2,4,5,7,9,15,11,14,20,4,22]

A-59



NAWCWD TP 8592

l *el *e2*E2*e6*(-S5)*e4*s3*E2*(=S2)*S I *Fl [2,3,6,7,9,15,11,14,20,4,22]
lel .eC2*E2*C 6*(-s 5 ).C4*s3*E2*c 2.Cl*El [2,4,6,7,9,15,11,14,20,4,22]

lI *el *C2*E 2 *C6*(-S5)*S4*(-S 3)*C2*s I *Cl [2,3,5,8,9,15,11,14,20,4,22]
EI *CI *C2*E2*C6*(-S5)*S4*(-S 3)*S2*C I *Cl [2,4,5,8,9,15,11,14,20,4,22]
l ,*C I*C2,2*C6*(-S 5 )*S4*C3*L2*(-S 2 )*SI *1, [2,3,6,8,9,15,11,14,20,4,22]

LI*CI*C2*L2*c 6 *(-S 5 )*S 4 *C3 *E2 *C2 *CI*EI 1 [2,4,6,8,9,15,11,14,20,4,22]

t12 I*CI*C2*il2*C 6*(-S5)*(-S4)*C3*C 2*SI*El [2,3,5,7,10,16,11,14,20,4,22]
S1*CI*C2*E2*C 6*(-S5)*(-S4)*C3*S2*Ci*ElI [2,4,5,7,10,16,11,14,20,4,22]

E *CI*C2*E2*C6*(-S5)*(-S4)*S3 *E2*(-S2)*SI*EI [2,3,6,7,10,16,11,14,20,4,22]
E ,Cl*e2,E2,C6,(-S5),(-S4),S3,E2,e2,*Cl*El [2,4,6,7,10,16,11,14,20,4,22]
i *eCIeC2*,2*C6,(-S5)*C4,(-S3)*C2,Sl *lI [2,3,5,8,10,16,11,14,20,4,22]
i e*CI*C2*E2*C 6*(-S 5 )*C4.(-S 3 )*S2*Cl*ELI [2,4,5,8,10,16,11,14,20,4,22]
Ei*CI*C2*,2*C 6*(-S5)*C4.C3*L2,(-S2)*Sj*I, [2,3,6,8,10,16,11,14,20,4,22]
ElI*C*C2*C2*C 6 *(-S5)*C4*C3*82*C2*CI*L1 I [2,4,6,8,10,16,11,14,20,4,22]

t2* IE*CI*C2*el2*C 6*C5*C4*C3.C 2*SI*lI [2,3,5,7,9,17,12,14,20,4,22]
lI*CI*C2*E2*C6.*C5 *C4*C3*S2*CI*El [2,4,5,7,9,17,12,14,20,4,22]
LI*CIeC2l, 2 ,*C 6 *C5*C4*S3 *E2*(-S 2 )*SI*LI [2,3,6,7,9,17,12,14,20,4,22]
6l*CI*C2*F2*C 6 *C5 *C4*S3 *E2*C 2 *C1*EI [2,4,6,7,9,17,12,14,20,4,22]
ElI*C*C2*E2*C 6 *C5*S4*(-S3 )*C2*SI* *I [2,3,5,8,9,17,12,14,20,4,22]
ElIel *C2*E2*C6*C5*S4*(-S3)*s2-*el*EI [2,4,5,8,9,17,12,14,20,4,22]
ELt*CI*C2*.2 *C6*C5*S4*C3 *L2*(-Si)*SI*ElI [2,3,6,8,9,17,12,14,20,4,22]
EI*C*C2*lE2*C 6*C5*S4*C3*.2*C2*Ci*tI1 [2,4,6,8,9,17,12,14,20,4,22]

t22 I EI*C*C2*E2.*C6*C5*(-S4)*C3.eC2*S1*LI [2,3,5,7,10,18,12,14,20,4,22]
Ei*CI*C2 *2E2*C6*C5*(-S4)*C3*S2*CI*lEI [2,4,5,7,10,18,12,14,20,4,22]

Sl.eC*C 2*.E2*C6*C5*(-S 4 )*S 3 .E2.(-S2).s1*ES [2,3,6,7,10,18,12,14,20,4,22]
Li*CI*C2*e2*C6 *C5*(-S4)*S3*2,L'*C2*C,*El [2,4,6,7,10,18,12,14,20,4,22]
EI*CI*C2*62*C6*C5*C4*(-S3)eC2SI*ElI [2,3,5,8,10,18,12,14,20,4,22]
Lj *C1 *C2*E2*C 6 .C5*C4*(-S3)*S2*C1 *EL [2,4,5,8,10,18,12,14,20,4,22]
EI*CI*C2*.2 *C6 *C5*C4*C3*E 2 *(-S2)*SI*ElI [2,3,6,8,10,18,12,14,20,4,22]
ElI*C*C2*E2*C6*C5*C4*C3*,2*C2*CI*,lI 1 [2,4,6,8,10,18,12,14,20,4,22] I
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Appendix B

MATLAB PROGRAMS.

Our Matlab programs compute the output intensity of the general gyroscope

described in Section 5 for three types of frequency distribution functions g; a Gaussian

function, a step function, and a tent function, using Equations 3.11, 3.12, and 3.15,

respectively. In order to compute the intensity given by any one of these three equations
we need the four arrays of coefficients Cy (i, j = 1,2) and the sets of phase indices A. (s)

to compute all the phase shifts flu (s) for all i, j = 1, 2 and 1 < s •256.

The four arrays of coefficients Cy (ij = 1,2) are provided by the four functions

Coefll_arr, Coefl2 arr, Coef2larr, and Coef22_arr. We show part of the function

Coefl 1_arr to illustrate it's structure. The complete lists of coefficients for T,1, T12, T21,

and T22 can be found in Appendix 1.

function Coefl I = Coefl Iarr(sl,s2,s3,s4,s5,s6,cl,c2,c3,c4,c5,c6,el,e2,t)

% Array of coefficients for T 11.

ti ---t(I);
t 2--t(2);
t21=t(3);
t22=t(4);

Coefl I = (1/4)*[

tl 1* [ cI*c2*c6*c5*c4*c3*c2*cI
cI *c2 *c6*c5 *c4*c3 *s2 *(-s l)
c *c2*c6*c5*c4*s3 *e2*(-s2)*c I
cI *c2 *c6*c5 *c4*s3 *e2*c2*(-s1)
cI *c2 *c6*c5 *s4*(-s3)*c2*cl
cl c2*c6*c5*s4*(-s3)*s2*(-sl)
cl *c2*c6*c5*s4*c3*e2*(-s2)*cl
cl *c2*c6*c5*s4*c3*e2*c2*(-sl) ]
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t12 * [ cl*c2*c6*c5*(-s4)*c3*c2*cI
cl *c2*c6*c5*(-s4)*c3*s2*(.sI)
cl *c2*c6*c5*(-s4)*s3*e2*(-s2)*cl
cl *c2*c6*c5*(-s4)*s3*e2*c2*(-sI)

t2 (-s1)*c2*e2*c6*c5*c4*c3*c2*cI

(-sl)*c2*e2*c6*c5*c4*c3*s2*(-sl)
(-sl)*c2*e2*c6*c5*c4*s3*e2*(-s2)*cI
(-s !)*c2*e2*c6*c5*c4*s3*e2*c2*(-s1)
(-sl)*c2*e2*c6*c5*s4*(-s3)*c2*cI
(-sl)*c2*e2*c6*c5*s4*(-s3)*s2*(-sI)
(-sl)*c2*e2*c6*c5*s4*c3*e2*(-s2)*cI
(-sl)*c2*e2*c6*c5*s4*c3*e2*c2*(-s I)]

t22 * (-sl)*c2*e2*c6*c5*(-s4)*c3*c2*cI
(-s l)*c2*e2*c6*c5*(-s4)*c3*s2*(-s1)
(-s I )*c2*e2*c6*c5*(-s4)*s3*e2*(-s2)*c 1
(-sl)*c2*e2*c6*c5*(-s4)*s3*e2*c2*(-sl)
(-sI)*c2*e2*c6*c5*c4*(-s3)*c2*cI
(-sl)*c2*e2*c6*c5*c4*(-s3)*s2*(-sl)
(-sl)*c2*e2*c6*c5*c4*c3*e2*(-s2)*cI
(-sl)*c2*e2*c6*c5*c4*c3*e2*c2*(-sl) ] ];

The inputs to Coefl l_arr are s 1, s2, s3, s4, s5, s6, cl, c2, c3, c4, c5, c6, el, e2, t11,

t12, t21, and 122, where

sl = sin(a(1)), cl = cos(a(1)),

s2 = sin(a(2)), c2 = cos(a(2)),

s3 = sin(A/ + a(3)), c3 = cos(AI+ a(3)),
s4 = sin(- + b(l)), c4 = cos(M + b(1)),

s5 = sin(-m + b(2)), c5 = cos(f + b(2)),

s6 = sin(A2 + a(4)), c6 = cos(A2 + a(4)),

Al = 00 or 900, A2 = 0' or 90', and a(]), a(2), a(3), a(4), b(1), b(2) are arbitrary angles.
The two polarization extinction ratios are el = e, and e2 = e2. The magnitudes of the

entries of the coil's 2x2 complex matrix are tll, t12, t21, and t22.

The sets of phase indices Aj (s) (1 < s < 256) for a particular index pair (i j) have

been arranged in an 11 x256 array Ly. In our Matlab programs these four arrays are

produced by four functions called PharrColl, PharrCol2, PharrCo2l,
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PharrCo22. We show part of the function PharrCo 11 to illustrate it's structure. The

complete lists of phase indices for T, 1 , T12, T21, and T22 can be found in Appendix 1.

function LI l=Ph arrColl

Ll =[ [1,3,5,7,9,15,11,13,19,3,21]
[1,4,5,7,9,15,11,13,19,3,21]
[1,3,6,7,9,15,11,13,19,3,21]
[1,4,6,7,9,15,11,13,19,3,21]
[1,3,5,8,9,15,11,13,19,3,21]
[1,4,5,8,9,15,11,13,19,3,21]
[1,3,6,8,9,15,11,13,19,3,21]
[1,4,6,8,9,15,11,13,19,3,21]

[1,3,5,7,10,16,11,13,19,3,21]
[1,4,5,7,10,16,11,13,19,3,21]
[1,3,6,7,10,16,11,13,19,3,21]
[1,4,6,7,10,16,11,13,19,3,21]
[1,3,5,8,10,16,11,13,19,3,21]

[1,3,5,7,9,17,12,14,20,4,21]
[1,4,5,7,9,17,12,14,20,4,21]
[1,3,6,7,9,17,12,14,20,4,21]
[1,4,6,7,9,17,12,14,20,4,21]
[1,3,5,8,9,17,12,14,20,4,21]
[1,4,5,8,9,17,12,14,20,4,21]
[1,3,6,8,9,17,12,14,20,4,21]
[1,4,6,8,9,17,12,14,20,4,21]

[1,3,5,7,10,18,12,14,20,4,21]
[1,4,5,7,10,18,12,14,20,4,21]
[1,3,6,7,10,18,12,14,20,4,21]
[1,4,6,7,10,18,12,14,20,4,21]
[1,3,5,8,10,18,12,14,20,4,21]
[1,4,5,8,10,18,12,14,20,4,21]
[1,3,6,8,10,18,12,14,20,4,21]
[1,4,6,8,10,18,12,14,20,4,21] ];

For example, Li1(2, :) = [1,4,5,7,9,15,11,13,19,3,21] and L11(s,:) contains the eleven

indices needed to define the phase shifts

flA,(s)o =ai •" 0 (1 _<s_<256). (Al)
reLIA(s,:)
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These summations are implemented in Matlab as follows. We define a 22-column
vector called phase = [ o a q2 Wo 03 ... q222 ] that contains all the phase shifts involved

in the clockwise path of the gyro: 0, = 0 for r odd, 0r = (nr - nr-l)lt / c for r even, r = 1,
2

2, 3, ... 14, and r = 19, 20, 21, 22. The four taus, Th 1, T ' 2 1, and T22 representing the coil
phase shifts receive the indices 15, 16, 17, and 18, respectively; that is A, = *TI 16 = T 12 ,

Ci 7 - 21, and 4, =T22. The values of all 256 f8,(s) (1 < s < 256) are contained in a 256-

row vector called Bi (i, j = 1, 2). In order to speed up the program we use the

vector/matrix operations available in Matlab. To evaluate the sums in Equation A l for all

s simultaneously we form the matrix

PhaseM = phase *ones(], 256)

which is a 22x256 matrix whose columns are all equal to the 22-column vector phase.

Then we call the function PharrCoij and let

Lij = PharrCoij '

so that Li is an 11 x256 array whose columns contain the indices Aj.(s) (1 < s _< 256).

The statement

Phase M(Li)

produces an 11 x 256 array whose s-th column contains the phases q, for r E AU (s), 1 < s

< 256. Next, the statement

By" = sum(PhaseM(Li))

sums the elements of the columns of PhaseM(Li) to produce the 256-row vector BM

containing the values of 8o,(s) defined by Equation Al.

Next, we describe the function Steplntens where the above statements appear. This

function computes the output intensity of the gyroscope for several values of the lengths
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14 and 17 when g is a step function. The inputs to Steplntens are Del, 1, e, a, b, t, tau,

phi, input, w], N, and M.

The differences (deltas) in the index of refraction of the two polarization modes of the

PM fibers and IOCs are contained in the 7-vector Del; Del(i) = n2i - n2g-I for i =1, 2, 3,...

'7.

The 9-vector I contains the lengths of the PM fibers and the path lengths of the IOCs.
The value of 14 varies from 0 to 1(4) meters with increments of l(4)/(N-1), where the input

N is the number of values for I4. The value of 17 varies from 0 to 1(7) meters with

increments of l(7)/(M-1), where the input M is the number of values for 17. The output of

Steplntens is an NxM array containing the output intensities for the different values of
14 and 17.

The 2-vector e contains the two polarization extinction ratios ec and e 2 . The 4-vector

a contains the four miss-alignment angles aj, a 2 , a 3, and a4 in radians. The 2-vector b

contains the miss-alignment angles ,3A, 6.2 in radians. The 4-vector t has the magnitudes

of the entries of the coil matrix t =[tI,1 t 1 2 t21 t22 ], the 4-vector tau has the four phase shifts
due to the coil; tau = [rTI, Ir 2, I r22 ]. The input phi is the Sagnac phase, the input

input is a 2-column unit vector defining the polarization strengths of the two orthogonal

components of the electromagnetic field input, wl is the half width of the step function g

and the integers N and M define the size of the output Nx M matrix L

With these inputs, the function Steplntens defines the 22-vector phase described

earlier, it computes the six cosines and sines of the six rotations: cl, c2, c3, c4, c5, c6,

and s], s2, s3, s4, sS, c6, calls the four functions Coefij arr (ij = 11, 12, 21, 22) and the

four functions PharrCoij (ij = 11, 12, 21, 22) described above, and computes the

coefficients 21a 112(1 + cos ), 21a 212(l +coso), 2coso, and 21a 1 2I(l +cosb) involved in

Equation 3.10, where we have assumed that the phase a = 0 (e.g. a, and a2 real).

Next, there is a double loop where the output intensity is computed for the various
values of the lengths 14 and 17. In this loop, the four 256-row vectors BJ1, B12, B21,
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B22, are computed as described earlier. The differences [fly(s)- l (p) are

computed for all s andp and stored in the 256x256 matrix BYuv with the statement

Bjuv = Bij' * ones(I,256) - ones(256,1) * Buy,

so that Byuv (s, p) = By (s) - Buv (p) : [f3u(s)- fl•(p) ] a4.

The sums

256 256 sin[fP (s)- f (p)-o4

are computed by a call to the function StpSuvij described next. These results are added

up according to Equation 3.12 to give the output intensity when g is a step function.

The function StpSuvij computes the Sums A2. The inputs to this function are two

arrays of coefficients CY and Cur and a 256x256 array of differences Bijuv. The first

step is to find the indices (s, p) such that

(S) - fl. (p) I q:= 0, ((3)

since for these indices -n.i(s)-f'(P)]o4 =1. This is accomplished with the first
[Aj (s) - fl,(p)]A

statement

[x, y] = find(BY iuv 0).

These indices are used in a loop to add the products Cq, (s)CQ (p) for all (s, p) such that

Equation A3 hold. The statement

[i, j] = fmd(Byuv);
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gives all indices (s, p) for which Equation A3 does not hold. A second loop uses these

indices to add the products C. (s)C"(p) sin[#i3(s) - flA"(p) to the previous sum.
[/4 (S) -A /J(P)Io.A

The function SagnacBias computes the error in the Sagnac phase shift due to

imperfect polarizers. It has two integer inputs N and M which have been described earlier.

This function simply defines values for the inputs to the function StepIntens in order to
compute /,(-xr/2) then defines values for the inputs to the function Steplntens to

compute Io(-yr/2) and computes the Sagnac phase shift error 0, given by Equation

3.13. It then plots the error for the various values of 14 and 17.

When the frequency distribution function g is a triangular function we use the Matlab

function PLIntens instead of StepIntens. The function PLIntens is identical to

Steplntens except that it calls the function PLSuvij to compute the sums in Equation

3.18. Also, the phases in PLIntens do not include the factor wl like they do in
StepIntens. Thus, Byuv (s, p) = Bij (s) - Buy (p) = fiq(s) - fi, (p) , and wByuv (s, p) =
w] *Bij_uv (s, p) = [,8,j (s) - f8•(p) ] oA .

When the frequency distribution function g is a Gaussian function we use the Matlab

function Gauslntens instead of Steplntens. Again, this function is identical to

StepIntens except that the computation of the sums in Equation 3.14 are taken care of by

GausIntens with statements of the form

sum( sum( Cjuv.*exp(-(By'*ones(1,256)-ones(256,1)*Buv).^2))).

The phases in GausIntens do not include the factor wl, instead they include the factor
(sigma/sqrt(8)). Thus, Biuv (s, p) = B# (s) - Buy (p) =(sigma/sqrt(8))*[ fig,(s)- /i&(p)]

as required in Equation 3.14.
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PROGRAM LISTINGS

function [ErrBias,I,lo] = SagnacBias(N,M)

%N= 10;
%M=10;

% Del=[vector of length 7; index of refraction differences; "Deltas"]; Del_1 = (n2 - n_l).
% 1=[wavegide lenghts 1-7]=ones(1,7);
% e=[polarization extinction epsilons 1-2]=O.O1*[1 1];
% a=[coupling misalignment small angles 1-4]=(pi/l 00)*[ 1 1 1];
% b=[coupling misalignment small angles 1-2]=(pi/100)*1 1 ];
% trmagnitud of entries in the coil matrix, t-[1 11 1];
% tau=[phase shifts due to coil, 1-4]=[1 1 11];
% phi=Sagnac phase
% input = a unit 2-column vector=[cos sin]';

z=9; % meters. 12m, 15m.

%Del=.00065*[0 1 .084/.00065 1 1 1 1];
Del=.00065*[0 1 .005/.00065 1 1 1 1];

%14[.05 0.05 15 2*z z 15]; % meters
1=0.2.035 6 2*z z 6]; % meters; 1(4) and 1(7) will vary from -1(4) to 1(4) and -1(7) to

% 1(7), respectively.
e=[l .001];
a-[. 178 -.032.032 -.032]; % radians
b=[.032 -.032]; % radians
t1l/sqrt(2)*[1 1 -1 1];
tau=l*[l I 1 1];
phi=-pi/4;;
input---(/sqrt(2))*[ 11]';
%input--[ 10]';
%sigma1.67e+ 13; % 1/sec
sigma=l .654e+13; % 1/sec lambda_o=l.3e-6 meters, sigma_lambda=l5e-9 meters
wl=2*sigma;
%wl=2*sigma/10;

increm_i=l/(N-1);
incremrj=l/(M-l);
i=[l:N];
j=[I:M];

y-l(4)*(i-l)*increm i; % 0 <= r <= 1.
x=l(7)*(j-l)*incremj; % 0 <= s <= 1.

tic
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I=Gauslntens(Del,l,e,a,b,t,tau,phi,input,w 1 ,sigma,N,M);
% I=Steplntens(Del,l,e,a,b,ttauphi,input,w 1 ,N,M);
% I=PLIntens(Del,l,e,a,b,ttau,phi,input,wl ,NM);

e=[1 0];
a=[O 0.032 -.032];
b-[.032 -.032]; % radians;

Io=Gauslntens(Del,l,e,a,b,t,tau,phi,input,w1 ,sigma,N,M);
% Io=Steplntens(Del,l,e,a,b,t,tauphi,input,wl ,NM);
% Io=PLIntens(Del,l,e,ab,ttauphi,input,w 1,N,M);

%save SagnacBias 10_15_3 I Io; %lo IStep has epsilon=lI and epsilon2=0.
% Positive quadrant. wl=*/100, 50x50, (100x100=65.22 hours).

%save SagnacBias 10_23_3 I lo; % Positive quadrant. wl=*/100, 1OOxlOO, (50x50=16.4
hours).
toe

Err=I-lo;
Bias=asin(Err./lo);

figure( 1);
imagesc(x,y,I); axis image;
figure(2);
imagesc(x,y,Io); axis image;
figure(3);
imagesc(x,y,Err); axis image;
figure(4);
imagesc(x,y,Bias); axis image;

function I = Gauslntens(Del,l,e,a,b,t,tau,phi,input,wl,sigma,N,M)

% This is for Gaussian Function g.

% N=60;
% M=60;
% Del=[vector of length 7; index of refraction differences; "Deltas"];
% e.g. Dell = (n_2 - n.1).
% l=[wavegide lenghts 1-9]=ones(1,9);
% e=[polarization extinction epsilons 1-2]=0.0* [1 1 ];
% a=[coupling misalignment small angles 1-4]=(pi/100)*[ 11 11;
% b=[coupling misalignment small angles 1-2]=(pi/100)*[l 1];
% t=magnitud of entries in the coil matrix, t=[ 1 11];
% tau=[phase shifts due to coil T, 14]=[ 1 1 1];
% phi=Sagnac phase
% input = a 2-column vector=[1 I]';
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c=3.e+8; %m/sec
input-input/sqrt(input( 1)A^2+input(2)A2);

phase=zeros(22, 1);
for i=1:7

phase(2*i)=Del(i)*1(i)/c;
end
phase(l 5)=tau(1)/( sigma/sqrt(8));
phase( 1 6)=tau(2)/( sigma/sqrt(8));
phase(17)-tau(3)/( sigma/sqrt(8));
phase(1 8)-tau(4)/( sigma/sqrt(8));

phase(19)-phase(5); % 0
phase(20)-phase(6); % Del(3)*I(8)/c;
phase(21)=phase(1); % 0
phase(22)-phase(2); % Del(1)*l(9)/c;

phase=( sigma/sqrt(8) )*phase; % (sigma/sqrt(8))*phase is only for Gaussian g.
% Phases 8 and 14 will vary.

A I=0; % or pi/2 ( 0 or 90 degrees).
A2:0; % or pi/2 ( 0 or 90 degrees).

cl=cos(a(1));
s l=sin(a(1));

c2=cos(a(2));
s2=sin(a(2));

c3=cos(Al+a(3));
s3=sin(Al+a(3));

c4=cos(pi/4+b(1));
s4=-sin(pi/4+b(1));

c5=cos(pi/4+b(2));
s5=sin(pi/4+b(2));

c6=cos(A2+a(4));
s6=sin(A2+a(4));

C 11 =Coefl 1_arr(s 1 ,s2,s3,s4,s5,s6,c 1 ,c2,c3,c4,c5,c6,e( 1 ),e(2),t);
C 2=Coefl2_arr(s l,s2,s3,s4,s5,s6,c l,c2,c3,c4,c5,c6,e(1),e(2),t);
C2 l=Coef2 larr(s 1,s2,s3,s4,s5,s6,c l,c2,c3,c4,c5,c6,e(1),e(2),t);
C22=Coef22_arr(s 1,s2,s3,s4,s5,s6,c l,c2,c3,c4,c5,c6,e(1),e(2),t);

C1 11=C1 I*C11,;
C2222=C22*C22';
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C1212=C12*C12;
C2121=C21*C21';
C1221=C12*C21";
C1112=C11*C12';
C1121=C11*C21";
C2122=C21*C22;
C2212=C22*C 12';

L1 l=PharrCol I';
L 12=PharrCo 12';
L21 =PharrCo21';
L22=PharrCo22';

Err-zeros(N,M);
RelErr=-Err;
I=Err;

alal=input(I)A2;
a2a2--input(2)^2;
cosphi2=2*cos(phi);
cosphi_2=2+2*cos(phi);
al al cosphi_2=alal*cosphi_2;
a2a2cosphi_2=a2a2*cosphi_2;
ala2cosphi_2=abs(input(1)*input(2))*cosphi_2;

increm_i=l/(N-1);
incremj=l/(M-1);

for i=l:N
forj=l:M

r-(i-1)*increm-i; % 0 <= r <= 1.
s=(j-1)*incremj; % 0 <= s <= 1.

phase(8)=( (signa/sqrt(8) )/c )*1(4)*Del(4)*(2*r-1); % To go from -1(4) to 1(4).
phase(14) ((sigma/sqrt(8) )/c )*1(7)*Del(7)*(2*s-1); % To go from -1(7) to 1(7).

%phase(8)= ( (sigma/sqrt(8) )/c )*(1(4)/2)*Del(4)*(l +r); % To go from 1(4)/2 to 1(4).
%phase(14)= ( (sigma/sqrt(8) )/c )*(1(7)/2)*Del(7)*(l+s); % To go from 1(7)/2 to 1(7).

Phase_M=phase*ones(1,256);

B 11 =sum(PhaseM(L 11));
B 12=surm(PhaseM(L 12));
B2 l=sum(PhaseM(L21));
B22=sum(PhaseM(L22));

Pl=alalcosphi_2*...
sum(sum(C 1111 .*exp(-(B 1 '*ones(1,256)-ones(256,1)*B 11).A2)));
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P2=a2a2cosphi_2*...
sum(sum(C2222.*exp(-(B22'*ones(1,256)-ones(256,1)*B22).^2)));

P3=sum(sum(C 1212.*exp(-(B 12'*ones( 1,256)-ones(256,1 )*B 12).^2)));
P4=sum(sumn(C2121.*exp(-(B21 '*ones( 1,256)-ones(256,1 )*B21 ).^2)));
P5-cosphi2*...

sum(sum(C 1221.*exp(-(B 12'*ones(1,256)-ones(256,1)*B21).^2)));
P6=ala2cosphi_2*...

sum(sum(C 1112.*exp(-(B 11 '*ones( 1,256)-ones(256,1)*B 12).^2)));
P7=al a2cosphi_2*...

sum(sum(C 1121.*exp(-(B 11 '*ones( 1,256)-ones(256,1 )*B21 ).^2)));
P8=al a2cosphi.2*...

sum(sum(C2122.*exp(-(B21 '*ones( 1,256)-ones(256,1 )*B22).^2)));
P9=al a2cosphi_2*...

sum(sum(C2212.*exp(-(B22'*ones(1,256)-ones(256,1)*B12).^2)));

I(ij)=P 1+P2+P3+P4+P5+P6+P7+P8+P9;

end
end

I=( sqrt(2*pi)/sigma )*I;

function I = Steplntens(Del,l,e,a,b,t,tauphiinput,wl,N,M)

% This is for a Step Function g.

% N=60;
% M=60;
% Del=[vector of length 7; index of refraction differences; "Deltas"];
% e.g. Dell = (n_2 - n.).
% 1=[wavegide lenghts 1-9]=ones(1,9);
% e=[polarization extinction epsilons I and 21=0.001"[1 1];
% a:[coupling misalignment small angles 1-4]=(pi/100)*[1 1 1 11;
% t=-magnitud of entries in the coil matrix, t=[ 11 1];
% b=[coupling misalignment small angles 1-2]=(pi/100)*[ 1 1];
% tau=[phase shifts due to coil, 1-4]=[1 1 1 1;
% phi=Sagnac phase
% input = a 2-column unit vector=-[cos sin]';

c=3.e+8; % m/sec
input-input/sqrt(input( 1)A 2+input(2)A 2);

phase-zeros(22, 1);
for i=1:7

phase(2*i)=( wl/c )*Del(i)*l(i); % wl *phase is only for Step Function g.
end
phase(l 5)=tau(1);
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phase( 16)=tau(2);
phase(17)-tau(3);
phase( 18)-tau(4);

phase(19)-phase(5); % 0
phase(20)=phase(6); % ( wl/c )*Del(3)*1(8);
phase(2 1)-phase(1); % 0
phase(22)=phase(2); % ( wl/c )*Del(1)*1(9);

% phases 8 and 14 will vary.

A I=0; % or pi/2 ( 0 or 90 degrees).
A2=0; % or pi/2 ( 0 or 90 degrees).

cl=cos(a(1));
sl=sin(a(1));

c2=cos(a(2));
s2=sin(a(2));

c3=cos(A1 +a(3));
s3=sin(A l+a(3));

c4=cos(pi/4+b(l));
s4=sin(pi/4+b(1));

c5=cos(pi/4+b(2));
s5=sin(pi/4+b(2));

c6=cos(A2+a(4));
s6=sin(A2+a(4));

C 11 =Coefl 1_arr(s 1 ,s2,s3,s4,s5,s6,c 1 ,c2,c3,c4,c5,c6,e( 1 ),e(2),t);
C 2=Coefl 2arr(s l,s2,s3,s4,s5,s6,c l,c2,c3,c4,c5,c6,e(1),e(2),t);
C2 1=Coef2 1 _arr(s l,s2,s3,s4,s5,s6,c l,c2,c3,c4,c5,c6,e(1),e(2),t);
C22=Coef22_arr(s l,s2,s3,s4,s5,s6,c l,c2,c3,c4,c5,c6,e(1),e(2),t);

CI111=CI I*CI V;
C2222=C22*C22';
C1212=C12*C12';
C2121=C21*C21;
C1221=C12*C21';
C1 112=C1 1*C12';
C1121=C 1*C21';
C2122=C21 *C22';
C2212=C22*C 12';

L 11 =PharrCo I I';
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L12=PharrCol2';
L2 l=PharrCo21';
L22=PharrCo22';

Err-zeros(N,M);
RelErr=Err;
I=Err;

alal=input(1)^2;
a2a2=input(2)A 2;
cosphi2=2*cos(phi);
cosphi_2=2+2*cos(phi);
a I al cosphi_2=alal*cosphi_2;
a2a2cosphi_2=a2a2*cosphi_2;
al a2cosphi_2=abs(input(1)*input(2))*cosphi_2;

increm i= l/(N-1);
incremj=l/(M-1);

for i= 1 :N
forj=l:M

r4-i-1)*inerern-i; % 0<= r<= 1.

s=(j-1)*increm~j; % 0 <= s <= 1.

%phase(8)-wl*1(4)*(2*r-1)*Del(4)/c; % To go from -1(4) to 1(4).
%phase(14)=w1*1(7)*(2*s-1)*Del(7)/c; % To go from -1(7) to 1(7).

%phase(8)wl *1(4)*(r-1)*Del(4)/c; % To go from -1(4) to 0.
%phase(14)=wl*1(7)*(s-1)*Del(7)/c; % To go from -1(7) to 0.

phase(8)=(wl/c)*Del(4)*1(4)*r; % To go from 0 to 1(4).
phase(14)=(wl/c)*Del(7)*1(7)*s; % To go from 0 to 1(7).

%phase(8)= (1(4)/2)*(l+r)*Del(4)/c; % To go from 1(4)/2 to 1(4).
%phase(14)= (1(7)/2)*(l+s)*Del(7)/c; % To go from 1(7)12 to 1(7).

Phase_M=phase*ones(1,256);

B 11 =sum(PhaseM(L 11));
B 12=surn(PhaseM(L 12));
B21 =sum(PhaseM(L21));
B22=sum(PhaseM(L22));
%BA=sum(PhaseM(LA));

B 1_1 11 =B '*ones(1,256)-ones(256,1)*B 11;
Pl=alalcosphi_2*StpSuvij(C 11 1,B1 l_ll);

B22_22=B221 *ones(1,256)-ones(256, 1)*B22;
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P2=a2a2cosphi_2*StpSuvij(C2222,B22_22);

B 12_12=B 12'*ones(1,256)-ones(256, 1)*B 12;
P3=StpSuvij(C 1212,B 12_12);

B21_21 =B21 '*ones( 1,256)-ones(256,1 )*B2 1;
P4=StpSuvij(C212 I,B21_21);

B 12_21=B 12'*ones(1,256)-ones(256,1)*B21;
P5=cosphi2*StpSuvij(C 1221,B 12_21);

B 1 _1 I2=B 11 '*ones( 1,256)-ones(256, 1 )*B 12;
P6=a1a2cosphi_2*StpSuvij(C1 1 12,B1 1_12);

B 11_2 =B 11 '*ones( 1,256)-ones(256,1)*B2 1;
P7=ala2cosphi_2*StpSuvij(C 1121 ,B 121);

B21_22=B2 I'*ones(1,256)-ones(256,1)*B22;
P8=al a2cosphi_2*StpSuvij(C2122,B21_22);

B22_12=B22'*ones(1,256)-ones(256, 1)*B 12;
P9=al a2cosphi_2*StpSuvij(C2212,B22_12);

%sum(sum(Cij *Cuv'.*exp(-(Bij*ones(1,256)-ones(256,1)*Buv). 2)));

I(ij)=P 1 +P2+P3+P4+P5+P6+P7+P8+P9;

end
end

1=(pi/(2*wl))*I;

function SS = StpSuvij(Cijuv,Buvij)

% Buvyij may be Buv-Bij or Buv+Bij. Buvyij has been multiplied by wI already.

SS=0;

[x,y]=find(Buvij - 0);

for s= 1:size(x)
SS=SS+Cijuv(x(s),y(s));

end

[ij]-ind(Buv ij);

for s=1:size(i)

A-75



NAWCWD TP 8592

SS=SS+Cijuv(i(s)j(s))*( sin( Buvyij(i(s)j(s))) / Buv-ij(i(s)j(s)));
end

function I=PLIntens(Del,l,e,a,b,t,tau,phi,input,w 1 ,N,M)

% This is for Triangular Function g.

%N=60;
%M=60;

% Del=[vector of length 7; index of refraction differences; "Deltas"];
% e.g. Del-l = (n_2 - nI).
% l=[wavegide lenghts 1-9]=ones(1,9);
% e=[polarization extinction epsilons 1-2]=O.O1[1 1 ];
% a=[coupling misalignment small angles 1-4]=(pi/l00)*[1 1 11];
% b=[coupling misalignment small angles 1-2]=(pi/100)*[ 11];
% t-magnitud of entries in the coil matrix, t--[ 1 1 1];
% tau=[phase shifts due to coil T, 1-4]=[1 1 11];
% phi=Sagnac phase
% input = a 2-column vector-[1 II]';

c:3.e+8; %m/sec
input=input/sqrt(input(1)A2+input(2)A2);

phase-zeros(22,1);
for i=1:7

phase(2*i)=Del(i)*l(i)/c;
end
phase(15)=tau(l)/wl; % tau/wl is only for PL function g.
phase( 16)-tau(2)/w 1;
phase(17)--tau(3)/w 1;
phase( 18)tau(4)/w 1;

phase(19)-phase(5); % 0
phase(20)=phase(6); % Del(3)*l(8)/c;
phase(21)-phase(1); % 0
phase(22)-phase(2); % Del(1)*1 1(9)/c;

% phases 8 and 14 will vary.

A I=0; % or pi/2 ( 0 or 90 degrees).
A2=0; % or pi/2 ( 0 or 90 degrees).

cl=cos(a( I));
s 1=sin(a(l));

c2=cos(a(2));
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s2=sin(a(2));

c3=cos(A 1 +a(3));
s3=sin(A 1 +a(3));

c4=cos(pi/4+b(1));
s4=sin(pi/4+b(1));

c5=cos(pi/4+b(2));
s5=sin(pi/4+b(2));

c6=cos(A2+a(4));
s6=sin(A2+a(4));

C 11 =Coefl 1 _arr(s 1 ,s2,s3,s4,s5,s6,c 1 ,c2,c3,c4,c5,c6,e( 1 ),e(2),t);
C 2=Coefl 2_arr(s l,s2,s3,s4,s5,s6,c l,c2,c3,c4,c5,c6,e(1),e(2),t);
C2 l=Coef2 Iarr(s 1,s2,s3,s4,s5,s6,c 1,c2,c3,c4,c5,c6,e(1),e(2),t);
C22=Coef22_arr(s l,s2,s3,s4,s5,s6,c l,c2,c3,c4,c5,c6,e(1),e(2),t);

C1 11=CI I'C 1";
C2222=C22*C22';
C1212=C12*C12';
C2121=C21*C21';
C1221=C12*C21";
C1 112=C1 1*C12;
C1121=C11*C21";
C2122=C21 *C22';
C2212=C22*C 12';

L1 =Ph arrCol 1';
L12=Ph_arrCol2';
L21=PharrCo2l';
L22=Ph_arrCo22';

Err-zeros(N,M);
Rel_Err-Err;
I=Err;

alal=input(1)A2;
a2a2=input(2)A2;
cosphi2=2*cos(phi);
cosphi_2=2+2*cos(phi);
alalcosphi_2=alal*cosphi_2;
a2a2cosphi_2=a2a2*cosphi_2;
a 1 a2cosphi_2=abs(input(1)*input(2))*cosphi_2;

increm_i= 1/(N- 1);
incremj=l/(M-1);
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for i=1:N
forj=l:M

r-(i-1)*increm-i; % 0 <= r <= 1.
s=(j-1)*incremj; %0<=s<= 1.

phase(8)=1(4)*(2*r-1)*Del(4)/c; % To go from -1(4) to 1(4).
phase(14)=1(7)*(2*s-1)*Del(7)/c; % To go from -1(7) to 1(7).

%phase(8)= (1(4)/2)*(1+r)*Del(4)/c; % To go from 1(4)/2 to 1(4).
%phase(14)= (1(7)/2)*(l+s)*Del(7)/c; % To go from 1(7)/2 to 1(7).

Phase_M=phase*ones(1,256);

B 11 =sum(PhaseM(L 11));
B 12=sum(PhaseM(L12));
B21 =sum(PhaseM(L21));
B22=sum(PhaseM(L22));

B 1_1 I=B1 1'*ones(1,256)-ones(256,1)*B1 1;
wBll_1l--wl*Bllll;
Pl=alalcosphi_2*PL_Suvij(wl,C 1I11,B1 1_1 1,wB11_11);

B22_22=B22'*ones(1,256)-ones(256,1)*B22;
wB22_22--wl*B22_22-
P2=a2a2cosphi_2*PLSuvij(wl,C2222,B22_22,wB22_22);

B 12_12=B 12*ones(1,256)-ones(256, 1)*B 12;
wBI2_12--wl*B12_12;
P3=PLSuvij (w ,C 12 12,B 12_ 1 2,wB 12 12);

B21_21 =B21 '*ones( 1,256)-ones(256, 1 )*B2 1;
wB21_21--wl*B21_21;
P4=PLSuvij(wl,C2121,B21_21 ,wB21_21);

B 12_21 =B 129 ones(1,256)-ones(256,1)* B2 1;
wB12_21=wl*B12_21;
P5=cosphi2*PLSuvij(wl ,C 1221 ,B 12-21 ,wB 12_21);

B 11_12=B 11 '*ones(1,256)-ones(256, 1)*B 12;
wB1 l_12=wl*B11_12;
P6=ala2cosphi_2*PLSuvij(wl,C 11 12,B 11_12,wB 11_12);

B 11_21=B11 '*ones(1,256)-ones(256,1)*B21;
wB1ll21-2wl*BII_21;
P7=ala2cosphi-2*PLSuvij(wl,C1 121 ,Bl_21 ,wB 1121);

B21_22=B21 '*ones(1,256)-ones(256, 1)*B22;
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wB21_22--w1*B21_22;
P8=a I a2cosphi_2*PLSuvij(w 1 ,C2122,B21_22,wB21_22);

B22_12=B22'*ones(1,256)-ones(256,1)*B12;
wB22_12-=w1*B22_12,
P9=a a2cosphi_2*PLSuvij(w 1,C2212,B22_12,wB22_12);

I(ij)=P 1 +P2+P3+P4+P5+P6+P7+P8+P9;

end
end

1=2*pi*IUwlA2;

function SS = PLSuvij(wl,Cijuv,Buvij,wBuvij)

wlx23=2*(wl/3);
wl_4=4/wl;
SS=0;

[x,y]=find(Buv-ij - 0);

for s= :size(x)
SS=SS+wl_x23*Cijuv(x(s),y(s));

end

[ij]=fmd(Buv_ij);

for s=l :size(i)
SS=SS+wl 4*(Cijuv(i(s)j(s))/Buvij(i(s)j(s))A2)*...

(1-sin(wBuv ij(i(s)j(s)))/(wBuvij(i(s)j(s))));
end
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